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Stratigraphic Relations and Hydrologic Properties of
the Paintbrush Tuff Nonwelded (PTn) Hydrologic Unit,

Yucca Mountain, Nevada

By Thomas C. Moyer, Jeffrey K. Geslin, and Lorraine E. Flint

Abstract

The Paintbrush Tuff nonwelded (PTn)
hydrologic unit, which comprises the stratigraphic
interval from the top of the Topopah Spring Tuff
crystal-rich vitrophyre to the base of the densely
welded zone in the crystal-poor member of
the Tiva Canyon Tuff, includes the Pah Canyon
Tuff, Yucca Mountain Tuff, and interstratified bed-
ded tuff deposits. This report provides unit and
contact descriptions for the PTn strata, describes
10 measured stratigraphic sections through the
PTn unit, correlates stratigraphic units through
boreholes and surface exposures, summarizes the
hydrologic properties of the PTn units and exam-
ines their variability in stratigraphic context, and
presents results from preliminary hydrologic
models of flow through the PTn.

Several significant observations of PTn
lithology are described. The Yucca Mountain and
Pah Canyon Tuffs have abrupt, but poorly con-
strained, transitions from welded and devitrified in
the north to nonwelded and vitric in the south.
Several PTn units have depositional features con-
sistent with limited reworking of primary pyro-
clastic material and alteration that suggests the
development of incipient paleosols; evidence
for widespread fluvial reworking is lacking. A
pumice-fall deposit within the pre-Tiva Canyon
Tuff bedded tuffs contains crossbeds consistent
with local eolian reworking; the base of this unit is
laminated and locally preserves features that sug-
gest its deposition from a high-velocity flow. A
discontinuous zone of locally intense argillic alter-

ation occurs in the upper few meters of a sequence
of pumice-fall deposits that overlie the Topopah
Spring Tuff pyroclastic-flow deposit; this alter-
ation may be related to post-emplacement degas-
sing of the underlying ash-flow tuff. Argillic
alteration in the upper part of the crystal-poor
vitric zone of the Tiva Canyon Tuff is regionally
extensive but highly variable in intensity. Most
PTn stratigraphic units and marker horizons are
laterally continuous and can be identified from the
Yucca Wash area in the north to borehole GU-3
in the south. Regional correlation shows that

the PTn unit thins rapidly southward and

that changes in thickness are due primarily to
thinning of the pyroclastic-flow deposits of the
Yucca Mountain Tuff, Pah Canyon Tuff, and an
unnamed pyroclastic-flow deposit between these
formations.

The post-Topopah Spring Tuff pumice-fall
deposits and the nonwelded Pah Canyon Tuff,
where unaltered, are the most porous deposits
within the PTn unit (porosity of 45 to 55 percent
and dry bulk density of 1.1 to 1.2 grams per cubic
centimeter). These strata have significantly lower
porosity and higher density where they are locally
altered to zeolite and clay minerals. In contrast,
intervals of possibly reworked tephra that occur
beneath the Pah Canyon Tuff and within the
pre-Yucca Mountain Tuff bedded tuffs generally
have less porosity (32 to 48 percent) and higher
dry bulk density (1.2 to 1.6 grams per cubic centi-
meter). The Yucca Mountain Tuff exhibits abrupt
changes in properties related to its history of weld-
ing, secondary crystallization, and alteration. Asa
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result, borehole samples of the Yucca Mountain
Tuff have porosity values that range from 2 to

45 percent and dry bulk density values that range
from 1.2 to 2.2 grams per cubic centimeter.

Plots of PTn hydrologic properties relative
to depth show a vertical asymmetry at the upper
and lower contacts that is created by differences
in the nature of the welding process; whereas the
gently gradational upper contact of the PTn unit
occurs within the lower Tiva Canyon Tuff,
the sharply gradational lower contact typically
occurs within a sequence of pumice-fall deposits
welded by the underlying Topopah Spring Tuff.
Post-emplacement argillic alteration of the moder-
ately welded, crystal-poor, vitric zone of Tiva
Canyon Tuff does not greatly perturb vertical
profiles of bulk density and porosity but produces
elevated saturation values and significant differ-
ences in porosity determined at relative humidity
and at high temperature.

The results of preliminary hydrologic flow
models illustrate the importance of coupling litho-
logic and hydrologic studies. These models dem-
onstrate that the PTn units control the lateral flow
of water in the Paintbrush Group, suggest that unit
thickness within the PTn has a strong influence on
lateral diversion, and show that the ability of the
PTn units to transmit water laterally may preclude
high levels of saturation within them. The prelim-
inary results indicate that future models should
divide the PTn unit into several hydrologic sub-
units that include the low-permeability base of
the Tiva Canyon Tuff, moderately welded Yucca
Mountain Tuff, thick sections of nonwelded
Pah Canyon Tuff, and nonwelded bedded tuff
layers.

INTRODUCTION

Yucca Mountain in Nye County, Nevada, is
being investigated as a potential site for a high-level
nuclear-waste repository. The study area, which
straddles the western boundary of the Nevada Test
Site, includes land under the jurisdiction of the
U.S. Department of Energy, U.S. Air Force, and
Bureau of Land Management. A thick section
of Tertiary volcanic rocks overlies Paleozoic sedimen-
tary strata in this region (Byers and others, 1976)

(fig. 1). The volcanic strata record the evolution of

at least seven calderas that compose the Timber
Mountain-Oasis Valley caldera complex of the south-
western Nevada volcanic field (Byers and others, 1976;
Sawyer and others, 1994).

Formations of the Paintbrush Group, erupted
from 12.8 to 12.7 Ma (Sawyer and others, 1994), form
most of the exposures in the study area (Christiansen
and Lipman, 1965; Scott and Bonk, 1984) (fig. 1).
Yucca Mountain is underlain by two voluminous,
densely welded and devitrified ash-flow tuffs (the Tiva
Canyon and Topopah Spring Tuffs) that are separated
by a comparatively thin interval of mostly nonwelded,
vitric pyroclastic deposits (fig. 2). The contrasting
physical properties of the nonwelded deposits led
Montazer and Wilson (1984) and Ortiz and others
(1985) to designate these strata as the Paintbrush Tuff
nonwelded (PTn) hydrologic and thermal-mechanical
units. Preliminary hydrologic models of flow through
the unsaturated zone at Yucca Mountain indicate that
the moderate to high porosity, permeability, and stor-
age capacity of the PTn strata, and their abrupt, but gra-
dational upper and lower contacts, may strongly
influence the downward percolation of surface water
and the upward or lateral flow of fluids in the unsatur-
ated zone that overlies the potential repository site
(Montazer and Wilson, 1984; Kwicklis and others,
1993, 1994). As such, lithologic and stratigraphic
characterization of the PTn unit is critical to site suit-
ability studies.

The intent of this study was to clarify strati-
graphic relations within the PTn unit at Yucca
Mountain in order to better understand vertical and
lateral variations in hydrologic properties as they relate
to the lithologic character of these rocks. This report
defines informal stratigraphic units within the PTn
interval, demonstrates their lateral continuity in the
Yucca Mountain region, describes lateral and vertical
variations within them, and characterizes their hydro-
logic properties and importance to numerical flow
and transport models. We present tables summarizing
the depth to stratigraphic contacts in cored boreholes,
unit and contact descriptions developed from bore-
hole studies, and unit descriptions and correlations in
10 measured sections.
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Appendix 1—Supplemental Lithologic Data for the Paintbrush Tuff Nonwelded Stratigraphic
Units at Yucca Mountain, Nevada

Tiva Canyon Tuff, crystal-poor lower nonlithophysal zone, columnar subzone (Tpcplinc) -
Moderately welded interval

Lithology: Moderately welded, devitrified pyroclastic-flow deposit.

Matrix: Grayish orange-pink, grayish orange, or pale red (SYR7/1, 10YR7/4, 10R6/2) with light-brown to
orange-brown (5YR6/6, 5YR6/8) devitrified shards.

Pumice clasts: Light to moderate brown (SYR5/4, S5YR3/4) and devitrified, or locally black (N1) and
vitric.

Lithic clasts: Medium light-gray, moderate brown, or light brownish-gray (N6, 5YR5/4, 5YR6/1) devitrified
volcanic rock.

Miscellaneous observations: The lowest part of the unit locally contains pale yellowish-orange (10YR6/6)
argillic (?) alteration (for example, in core from boreholes UZ-N11 and UZ-N32). A reference example of
this unit can be found in core from boreholes SD-9, UZ-N31, and UZ-N32.

Tiva Canyon Tuff, crystal-poor vitric zone, moderately welded subzone (Tpcpv2)

Lithology: Moderately welded, vitric pyroclastic-flow deposit.

Matrix: Shades of grayish orange and light brown (7.5YR6/4, 10YR6/4, 10YR7/4, 5YR6/4) or rarely shades of
gray (NS to N7). Shards are dominantly black or grayish orange to light brown (N1, 5YR5/6, 10YR6/4).

Pumice clasts: Grayish pink or grayish orange-pink (5R7/2, 5R8/2, SYR7/2) and altered (argillic?), rarely white
or grayish black (N9, N2) and vitric.

Lithic clasts: Medium gray, very light-gray or grayish-red (N5, N8, 5R4/2) devitrified volcanic rock.

Miscellaneous observations: Pale yellowish-orange (10YR6/6) argillic (?) alteration is common (for example, in
core from boreholes UZ-N31 and NRG-7/7A). A reference example of this unit can be found in core from
boreholes NRG-6, NRG-7/7A, SD-9, SD-12, UZ-N11, UZ-N31, and UZ-N32.

Tiva Canyon Tuff, crystal-poor vitric zone, non- to partially welded subzone (Tpcpv1)

Lithology: Non- to partially welded, vitric pyroclastic-flow deposit.

Matrix: Colors typically grade downward from grayish orange-pink, grayish orange, dark yellowish orange, or
gray (5YR7/2, 10YR7/4, 10YR6/6, 7.5YR6/1, N5-N6) to very light gray or pinkish gray (N8, 10YR8/1).
Shards are dominantly black or light brown (N1, 10YR6/4) and are rarely colorless.

Pumice clasts: Clasts are dominantly altered (argillic?) and moderate orange-pink or grayish orange-pink
(10R7/4, 5YR7/2), with subordinate vitric pinkish-gray, pale-red, or very pale-orange (5YR8/1, 7.5YR&/3,
2.5YR7/2, 10R8/2) clasts.

Lithic clasts: Common medium gray or very light-gray (N5, N8) and rare pale yellowish-brown or grayish-red
(10YR6/2, 5R6/2) devitrified volcanic rock.

Miscellaneous observations: The base of the formation is typically marked by a pumice-rich ground layer.
Matrix, pumice clasts, and lithic clasts in the ground layer have different proportions but are the same colors as
in the overlying pyroclastic-flow deposit. In core from borehole NRG—7/7A, shard bubbles appear to be filled
with a milky white amorphous mineral (opal?). A reference example of this unit can be found in core from
boreholes NRG—6, NRG-7/7A, SD-9, SD-12, UZ-N11, and UZ-N32, and measured section PTn#3.
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Pre-Tiva Canyon Tuff bedded tuffs (Tpbt4) - Unit B

Lithology: Well-sorted pumiceous deposit.

Matrix: Moderate reddish orange (10R6/6) in top 10 to 50 cm of unit, matrix is not macroscopically visible
below.

Pumice clasts: White to grayish orange-pink or moderate orange-pink (N9, 10R8/2, 5YR8/4).

Lithic clasts: Pale-red, medium light-gray, and rarely grayish-orange (10R6/2, N6, 10YR7/4) devitrified volcanic
rock, and very light-gray and dusky brown (N8, 5YR2/2) glass.

Miscellaneous observations: In core from borehole SD—-12, some pumice clasts are grayish yellow to moderate
yellow (5Y8/4, 5Y7/6) and appear to be altered. The incipient paleosol at the top of unit B is locally absent;
for example, in core from borehole UZ-N11. A reference example of this unit can be found in core from bore-
holes UZ-N11, SD—12, and NRG-7/7A.

Pre-Tiva Canyon Tuff bedded tuffs (Tpbt4) - Unit A

Lithology: Brown, nonwelded pyroclastic-flow deposit.

Matrix: Moderate yellowish brown (10YR5/4) with abundant dark yellowish-orange to black (10YR6/6, N1)
glass shards.

Pumice clasts: White (N9).

Lithic clasts: Medium light-gray to pale-red (N6, 5R6/2) devitrified lava, black (N 1) obsidian, some with flow
foliation, and very light-gray (N8) perlitic glass.

Miscellaneous observations: Proportions of matrix, pumice clasts, and lithic clasts vary laterally. For example,
unit A in core from borehole UZ #16 is matrix rich (80 to 90 percent), with 5 to 15 percent lithic clasts and 3
to 5 percent pumice clasts, while in core from borehole NRG—6, it contains up to 25 percent lithic clasts and
up to 20 percent pumice clasts. A reference example of this unit can be found in core from boreholes NRG—6
and UZ #16.

Yucca Mountain Tuff (Tpy)

Lithology: Non- to densely welded, vitric to devitrified, pyroclastic-flow deposit.

Matrix: Thick, vitric sections of the Yucca Mountain Tuff (boreholes NRG-7/7A, SD-9) typically exhibit a
downward change in whole-rock color from shades of grayish orange-pink (SYR6/1, 5YR7/1, 5YR6/2,
5YR7/2, 10R7/1) to shades of very light gray (N7, N8, 10YR8/1) to shades of pale red (10R6/2) or pale
yellowish brown (7.5YR6/2, 10YR6/1, 10YR7/1, 10YR6/2, 10YR7/2) to shades of light gray to very light
gray (N7, N8, 10YRS8/1). Where thinner (boreholes NRG #2B, UZ #16, UZ-N53, UZ-N54, and UZ-NS55),
the vitric tuff has less variability and is found in colors that include very light gray, pale yellowish brown,
very pale orange (10YR8/2), white (N9), or grayish orange (10YR7/3, 10YR7/4). Where the tuff varies down-
ward from vitric to devitrified (boreholes UZ-N11, UZ-N33, UZ-N34), rock colors change from shades of
grayish orange-pink to shades of grayish brown (5YR4/1, 5YRS/1, 10YR4/1, 10YRS5/1) to shades of pale
yellowish brown or light brownish gray (SYRS/1). Where the tuff varies downward from devitrified to vitric
(borehole UZ—14), rock color changes from shades of grayish orange-pink to shades of light brown (5YR6/3,
5YRG6/4) to shades of pale yellowish brown to shades of light gray to very light gray.

Translucent, vitreous, granular ash (boreholes NRG-7/7A and SD-9) occurs in shades of pinkish gray
(5YR&/1, 5YR&/2) to very light gray (N8, 10YR8/1) or white (N9). Cloudy or opaque granular ash that may
be incipiently devitrified or altered occurs in shades of grayish orange-pink (5YR7/2, 5YR8/2), grayish pink
(5YRS8/1), very pale orange (10YR8/2), or medium light gray (N6). Argillically altered matrix is dark yellow-
ish orange (10YR8/6), grayish orange (10YR8/4), or pale yellowish brown (10YR6/1).
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Glass shards grade downward from colorless to shades of grayish orange-pink (5YR7/1), very pale orange
(10YRS&/2), or pale yellowish brown (10YRS5/1, 10YR6/1, 10YRS/2, 10YR6/2) to shades of moderate yellow-
ish brown (10YRS5/4, 10YR4/4), dark yellowish brown (10YR4/2), dusky yellowish brown (10YR2/2), or
grayish black (N2) to shades of grayish orange-pink, very pale orange, or pale yellowish brown, to colorless.
Shard colors depend partly on the thickness of the shard wall and partly on the viewing angle; it is common
for colorless shards to appear medium dark gray (N4) on edge. Devitrified shards typically are light brown
(5YR6/4, 5YR6/6, SYR7/8).

Pumice clasts: Vesicular or frothy, vitric clasts with spherical to elongate vesicles are grayish black to medium
gray (N2 to N5), dark, moderate, or light yellowish brown (10YR4/2, 10YR 5/4, or 10YR6/2), very pale
orange (10YR8/2), or colorless. Silky, finely fibrous clasts, likely devitrified or altered, occur in shades of
grayish orange (10YR7/4), moderate pink to moderate orange-pink (5R7/4 to 10R7/4), grayish orange-pink
(10R8/2), or light to very light gray (N7 to N8). Pumice clasts that contain coarse vapor-phase crystals appear
brownish gray to light brownish gray (SYR4/1 to SYR6/1) to pale red (5R6/2). Argillically altered pumice
clasts appear pinkish gray to grayish pink (5YR8/1 to SR8/2).

Lithic clasts: Clasts of devitrified volcanic rock occur in shades of pale red (5R5/1 to 5R6/2, 5R7/2), medium to
light gray (N5 to N7), and pale brown (5YRS5/2) to grayish orange-pink (5YR7/2).

Miscellaneous observations: The core from most boreholes preserves evidence for reworking of the upper Tpy:
(1) Discontinuous sandy partings of a few millimeters thickness and composed of broken glass shards occur to
0.6 m below the upper Tpy contact in UZ-N11 and to 0.3 m below the contact in UZ-N33. (2) Matrix ash in
UZ-N33 is cloudy from the upper contact to about 14.7 m. (3) Red-stained lithic clasts occur in the upper
few centimeters of Tpy in borehole UZ-N11. (4) A discontinuous layer of comparatively coarse (5 mm diam-
eter), angular, lithic clasts occurs below a bedding break at 0.05 m below the contact in borehole UZ-N33.
(5) The rock matrix is darker in the upper 0.6 m of borehole UZ-N11 than below (10YR6/2 versus N8) and in
the upper few centimeters of Tpy in borehole SD-9 (5YR8/2 versus 5YR8/1). The rock matrix is light brown
(5YR6/3, 5YR7/4) in the upper meter of borehole a#6 (versus 10YRS8/2 below). (6) A rounded, cobble-shaped
mass of Tpbt4A material [70 mm long by >57 mm (core width)] occurs at 52.5 m in borehole UZ #16 (contact
is at 50.6 m). The “cobble” has a matrix color of 7.5YR6/4, contains a few percent of bubble-textured glass
shards (10YRS5/4 glass), 1 to 2 percent feldspar phenocrysts, and 15 percent lithic clasts (1 to 3 mm) that
include colorless globule-textured glass, devitrified volcanic rock (5R4/2, SR6/2, 5YR7/2), and obsidian (N2).
This material may represent a burrow infilled by material from above.

The lower 20 to 30 mm of Tpy is a coarse, clast-supported, lag deposit. The lag contains 20 to 30 percent
of frothy to coarsely vesicular, vitric pumice clasts (colorless, 10YR6/2, 10YR7/2, 10YR6/6) that are typically
10 to 20 mm; 20 to 40 percent of lithic clasts (devitrified volcanic rock in shades of N6 to N7, 5R4/2 to 5R6/2
to SYR6/2 and colorless, globule-textured glass) that are typically smaller than 10 mm; blocky, cuspate glass
shards that vary from N2 to 10YRS5/4 to 10YR7/2; and less than 5 percent crystals of feldspar. Laminated
surge and ground layers occur in lowest 0.5 m of the formation in core from borehole G-2.

Reference stratigraphic intervals of non- to partially welded, vitric Tpy can be found in core from bore-
holes SD-9 and NRG—7/7A; the upper vitric to devitrified transition is well preserved in core from bore-
holes UZ-N11 and UZ-N33; and the lower devitrified to vitric transition is well preserved in core from
borehole UZ-14.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit G

Lithology: Light-brown, poorly sorted, clast-supported fallout (?) deposit.
Matrix: Light brown (SYR6/4).

Pumice clasts: White (N9).
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Lithic clasts: Dominant colorless to very light-gray (N8) glass (some perlitic), subordinate pale-red (SR6/2)
devitrified volcanic rock, and rare dusky brown to black (S5YR2/2, N1) glass.

Miscellaneous observations: A reference example of this unit can be found in core from boreholes UZ—-14,
SD-9, and UZ #16, and measured sections PTn#2, PTn#8, and PTn#10.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit F

Lithology: Light-gray to tan fallout deposit.
Matrix: Unit does not contain macroscopically visible matrix.
Pumice clasts: White, grayish pink, and grayish orange (N9, 5R8/2, 10YR7/4).

Lithic clasts: Dominant colorless to very light-gray (N8) glass (some perlitic), subordinate moderate light-gray,
pale-red, moderate red, and light-brown (N6, 5R6/2, SR5/4, 5YR6/4) devitrified volcanic rock, and very rare
black (N1) glass.

Miscellaneous observations: A reference example of this unit can be found in core from boreholes UZ—-14,
UZ #16, NRG-7/7A, and NRG-6.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit E

Lithology: Nonwelded pyroclastic-flow deposits and laterally equivalent ash-rich fallout deposit.

Matrix: In the pyroclastic-flow deposit: white to grayish orange-pink (N9, 10R8/2). In the fallout deposit:
moderate orange-pink (5YR8/4).

Pumice clasts: In the pyroclastic-flow deposit: white (N9) and very rare moderate reddish orange (10R6/6). In
the fallout deposit: moderate orange-pink to grayish orange-pink (SYR8/4, 10YRS8/2).

Lithic clasts: In the pyroclastic-flow deposit: dominant very light-gray (N8) to colorless perlitic glass, sub-
ordinate pale yellowish-brown, pale-red, moderate brown, and medium light-gray (10YR6/2, 10R6/2,
5YR4/4, N6-N7) devitrified volcanic rock, and rare black (N1) glass. In the fallout deposit: dominant color-
less to very light-gray (N8) perlitic glass, subordinate pale-red (5R6/2, 10R6/2) devitrified volcanic rock, and
black (N1) glass.

Miscellaneous observations: A reference example of the pyroclastic-flow deposits in this unit can be found in
core from boreholes G—2 and UZ—-14 and measured section PTn#1; a reference example of the ash-rich fallout
deposit in this unit can be found in core from borehole NRG-6.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit D

Lithology: Light-gray, coarse, moderately sorted fallout deposit.
Matrix: Unit does not contain macroscopically visible matrix.
Pumice clasts: White, pale yellowish orange, and light brown (N9, 10YR8/6, 5YR6/4).

Lithic clasts: Dominantly moderate light-gray, pale brown, pale-red, and moderate reddish-brown (N6, 5YR5/2,
5R6/2, 10R4/6) devitrified volcanic rock, subordinate colorless to very light-gray (N8) perlitic glass, rare
black (N1) glass, and grayish-orange-pink (5YR7/2) porphyritic devitrified volcanic rock.

Miscellaneous observations: Lithic clasts are typically altered or “rusted,” with dusky red to moderate reddish-
orange (5R3/4, 10R4/6) alteration. The alteration of lithic clasts appears to be confined to evenly spaced hori-
zons along bedding planes. A reference example of this unit can be found in core from boreholes NRG-7/7A
and UZ #16.
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Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit C

Lithology: Tan, moderately sorted, pumiceous fallout deposit.
Matrix: Pale yellowish brown to dark yellowish orange (10YR6/2, 10YR6/6).
Pumice clasts: White (N9) with a light-brown (5YR6/4) coating.

Lithic clasts: Pale red, moderate red, pale-brown to moderate brown, and moderate light-gray (5R6/2, 5R5/4,
5YRS/2, 5YR4/4, N6) devitrified volcanic rock, colorless to very light-gray (N8) glass (some perlitic), and
rare black (N1) glass.

Miscellaneous observations: A reference example of this unit can be found in core from boreholes UZ #16,
SD-12, and UZ-N37.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit B

Lithology: Poorly sorted, clast-supported to matrix-supported, weathered or reworked fallout deposit.

Matrix: Typically moderate reddish orange to grayish orange-pink (10R6/6, 5YR7/4), rarely light brown
(5YR6/4).

Pumice clasts: White to grayish orange-pink (N9, 10R8/2).

Lithic clasts: Pale-red, moderate light-gray, and moderate red (SR6/2, N6, 5R5/4) devitrified volcanic rock, and
subordinate colorless to very light-gray (N8) perlitic glass.

Miscellaneous observations: A reference example of this unit can be found in core from boreholes SD—12 and
NRG-7/7A.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3) - Unit A

Lithology: Gray, coarse-grained, pumiceous fallout deposit.

Matrix: Matrix is not macroscopically visible in this unit, except where the upper contact of the unit is grada-
tional.

Pumice clasts: Very light gray to moderate orange-pink (N8, 5YR8/4); some pumice clasts have pale yellowish-
orange (10YR8/6) rims.

Lithic clasts: Pale-red, moderate light-gray, and grayish-red (5R6/2, N6, 10R4/2) devitrified volcanic rock, rare
colorless to very light-gray (N8) perlitic glass, rare black and light-red (N1, 5R6/6) glass.

Miscellaneous observations: A reference example of this unit can be found in core from boreholes NRG—6 and
NRG-7/7A.

Pah Canyon Tuff (Tpp)

Lithology: Non- to moderately welded, vitric to locally altered or devitrified, pyroclastic-flow deposit.

Matrix: The matrix colors of vitric tuff typically vary downward from shades of grayish pink to grayish orange-
pink (5R7/2, 5YR7/2) to shades of moderate orange-pink or light brown (10R7/4, 2.5YR7/2,2.5YR7/3,
5YR6/3, 5YR7/4, 5YR8/3) to shades of yellowish brown to grayish orange (10YR7/1, 10YR7/3, 10YR6/1,
10YR6/2) to shades of grayish pink, very pale orange, or white (SYR8/1, I0YR8/1, N9). Glass shards are
most commonly colorless, but may be pale to dark yellowish brown (10YR6/2 to 10YR3/1) or dark gray to
grayish black (N3, N2). Altered shards are light brown (5YR6/6).
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The matrix colors of altered tuff are variable and include shades of pinkish gray (SR8/2), pale orange-pink
(7.5YR8/3), moderate orange-pink (10R8/4), very pale orange (10YRS8/2), pale greenish yellow (5Y8/1), and
grayish yellow (5Y7/4). Remnant shard textures are variably, but generally poorly, preserved, the rock has a
“chalky” texture, and millimeter-sized spots of MnO, locally are common.

The matrix colors of devitrified tuff vary downward from shades of light brown (7.5YR6/4) to moderate
brown (7.5YR4/4) to grayish orange-pink (5YR7/2, 5YR7/1, SYRS8/2, 5YR&/3).

Pumice clasts: Type I pumice clasts, where vitric, are typically light to very light gray (N7 to N8), but may grade
to medium light gray (N6) or shades of very pale orange (10YRS8/1, 10YRS8/2) or grayish orange-pink
(5YRS8/2). Frothy, vitric type I pumice clasts vary from light pinkish brown (2.5YR6/3) to dark yellowish
orange (10YR6/6); silky type II clasts are typically shades of yellowish orange (10YR7/6) to pale grayish
orange (10YRS8/4). Vitric type II-cv clasts have colors that vary from dark gray (N3) to dusky yellowish
brown (10YR3/1) to pale yellowish brown (10YR6/1) to dark yellowish orange (10YR6/6).

Altered pumice clasts may appear grayish orange-pink (5YR7/2), pinkish gray (5YR8/1), moderate orange-
pink (SYR8/4, 10YRS8/4), very pale orange (10YRS8/2), or very light gray to white (N8 to N9).

Devitrified pumice clasts occur in shades of pale, moderate, or light brown (5YR5/2, 5YR4/4, 5YR6/4), or
grayish orange-pink (5YR7/2). Vapor-phase altered pumice clasts are pinkish gray to grayish pink (5YR&/1,
5R8/2).

Lithic clasts: Clasts of devitrified volcanic rock occur in shades of grayish red to pale red (SR4/2 to 5R6/2,
5R6/1), medium to light gray (N5 to N7), or moderate to light brown (5YR4/4 to SYR6/4). Clasts of glassy
volcanic rock occur in shades of grayish black to medium dark gray (N2 to N4) or moderate reddish brown
(10R4/6). Where the tuff is altered, moderate reddish-brown (10R4/6) glassy lithic clasts are replaced by
altered clasts of similar color.

Miscellaneous observations: Mean pumice shape ratios for welded Pah Canyon Tuff in borehole G2 are given
in table A—1. The unit appears as a single, reversely graded bed in borehole SD—12. The lowest several feet
of the formation are comparatively fine grained in borehole UZ-N32. The upper 0.3 m of the deposit in bore-
holes UZ-N31 and G-2 may be reworked. The formation grades downward from altered to vitric in bore-
holes a#1 and a#5 and from vitric to altered in borehole NRG #4. The formation is altered throughout bore-
holes NRG #2B and a#7. Abundant, euhedral blocky crystals occur throughout the matrix in borehole G-2
from 188.4- to 196.9-m depth. High-angle to subvertical fractures are observed in boreholes NRG #4 (136.8
to 137 m) and G-2 (188.4 to 196.9 m). A clast-supported, crystal-lithic-pumice-rich fall horizon occurs at
213.5 m (as measured upward from the core run marker at 215.2 m) in borehole G-2. Reference stratigraphic
sections of nonwelded, vitric Pah Canyon Tuff can be found in core from boreholes UZ—14 and NRG-7/7A;
for welded, devitrified Pah Canyon Tuff in core from borehole G-2, and for nonwelded, vitric to altered
Pah Canyon Tuff in core from borehole NRG #4.

Pre-Pah Canyon Tuff bedded tuffs (Tpbt2), unit D

Lithology: Matrix-supported, possibly reworked deposit.

Matrix: Pale yellowish brown (10YR7/2) that varies to light brown (SYR6/4); may be pale brown (5YR6/2)
where locally altered.

Pumice clasts: Two types occur: (1) Light-gray to very light-gray (N7 to N8) clasts are vitric [grayish yellow
(5Y8/4) where altered]. (2) Moderate orange-pink (10R7/4) clasts (typically this coloration occurs as a rind
enclosing a lighter interior) are slightly altered; they are light brown (5YRS/6) where strongly altered. These
pumice clasts are more abundant where the substrate is argillically altered, and they tend to become less abun-
dant stratigraphically upward.
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Table A—1. Mean pumice shape ratios in the Pah Canyon Tuf—borehole USW G2

rangs Mete” dovistion Number
153.5-153.9m 2.31 0.94 10
155.1-155.3 1.84 0.74 10
156.7-156.8 2.03 0.89 9
158.3—-158.6 2.03 0.59 9
159.8-160.0 2.08 0.89 10
161.5-161.8 2.65 1.79 13
163.1-163.4 1.77 0.65 13
164.6-164.8 1.76 0.45 10
167.0-167.3 2.72 0.97 10
169.2-169.5 2.45 1.52 10
170.7-171.0 2.37 0.93 11
172.5-172.8 2.31 0.64 11
174.0-174.3 4.29 2.00 11
175.6-175.9 3.34 2.39 11
176.8-177.1 4.24 2.78 11
178.3-178.6 4.62 1.55 10
179.9-180.2 3.97 2.58 10
181.7-182.0 3.50 1.44 12
183.1-183.3 2.71 2.31 11
184.4-184.6 2.87 -0.69 12
186.0-186.2 4.37 2.58 12
187.4-187.7 3.01 1.03 11
189.0-189.3 4.40 1.42 10
190.5-190.8 2.76 1.56 10
192.0-192.3 3.22 1.39 11
193.5-193.8 3.05 1.12 11
195.1-195.4 4.28 2.07 10
196.3-196.5 5.15 2.42 10
198.1-198.4 3.81 1.98 10
199.6-199.9 3.90 0.93 10
201.2-201.5 2.71 1.57 10
202.7-203.0 4.19 1.94 10
204.1-204.3 2.67 1.35 10
205.4-205.7 4.88 2.06 10
207.0-207.3 4.38 1.05 8
208.6-208.9 2.90 1.03 10
210.3-210.6 2.36 0.57 10
211.9-212.1 2.32 1.12 11
213.3-213.5 2.17 0.78 11
214.9-215.2 1.76 0.52 7
216.6-216.7 1.94 0.43 10
218.4-218.7 2.23 1.1l 10
220.1-200.4 2.34 0.98 10
222.4-222.7 2.04 0.82 7
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Lithic clasts: Clasts include grayish-black (N2), feldspar-phyric glass and devitrified volcanic rock in shades of
pale red to pale brown (10R6/2 to 5YR6/2).

Miscellaneous observations: -A thin (about 0.1 m), clast-supported deposit of light-gray (N7 to N8) pumice is
preserved within unit D in boreholes NRG—-6, UZ-N31, a#l, and G-2. This deposit, which occurs approxi-
mately 0.5 m below the upper contact of unit D, has upper and lower contacts that are gradational over less
than 5 cm, suggestive of reworking. In borehole GU-3, unit D is thicker than normal, and the lower part is an
immature, coarse, tuffaceous sandstone that is moderately sorted. The upper part of unit D is finer grained,
more poorly sorted, and richer in biotite than the lower part of the deposit; the lower part of unit D contains
minor pyroxene. Reference stratigraphic intervals for unit D can be found in boreholes UZ-N31, UZ #16,
SD-9, and UZ-N37.

Pre-Pah Canyon Tuff bedded tuffs (Tpbt2), unit C

Lithology: Variably altered, nonwelded, clast-supported, moderately sorted pumice-fall deposit.

Matrix: Matrix ash typically occurs in shades of very pale orange to white (10YR8/1, 10YRS8/2 to N9), but
locally may be grayish orange-pink to very pale orange (7.5YR7/3 to 10YR7/2). Hydrothermal (?) alteration
may occur along clast margins or within the matrix, imparting a moderate reddish-brown (10R4/6) stain. Top
of the unit locally is argillically altered with variable colors that include moderate red, moderate pink or mod-
erate orange-pink, grayish pink or grayish orange-pink, and white (SR5/4, SR7/4 to 10R7/4, 5R8/2 to 10R8/2,
N9).

Pumice clasts: Shades of very pale orange to white (10YR8/1, 10YR8/2 to N9) where vitric and unaltered,
but may be white, yellowish gray, grayish yellow, very pale orange, or light brown (N9, 2.5Y8/2, 5Y8/4,
10YR8/2, SYR6/4 to 5YR6/6) where altered.

Lithic clasts: Clast types include grayish-black (N2), biotite- and feldspar-bearing glass [commonly with moder-
ate yellowish-brown (5YRS5/6) alteration]; devitrified volcanic rock in shades of moderate red to light red
(5R5/4 to 5R6/6) and pale red to grayish pink or light gray (SR6/2 to SR8/2 or N7); glassy, biotite- and
feldspar-bearing tuff that is moderate yellowish brown (5YR5/6) when welded but moderate reddish orange
to light red (10R6/6 to 5R6/6) when nonwelded; grayish-orange-pink (SYR7/1), feldspar- and biotite-bearing,
hydrated glass; and light-gray (N7), finely crystalline (cognate?) subvolcanic rock. Clast types are generally
similar throughout, although clasts of moderate red (5R5/4) volcanic rock may be more abundant below ash
layer 2.

Miscellaneous observations: Crystals compose from 5 to 7 percent of the rock above ash layer 2 and from 7 to
10 percent below ash layer 2. Estimated biotite:pyroxene ratios are from 5:1 to 7:1 above ash layer 2 and
from 5:1 to 10:1 below. Reference stratigraphic intervals for unit C can be found in boreholes UZ-N53,
UZ—-14, SD-9, and NRG—6.

Pre-Pah Canyon Tuff bedded tuffs (Tpbt2), ash layer 2

Lithology: Pinkish ash overlain by a thin, lithic-rich fallout.

Matrix: Basal ash is grayish pink to grayish orange-pink (5R7/2 to 5YR7/2).
Pumice clasts: White to very pale orange (N9 to 10YR&/1).

Lithic clasts: Moderate red (SR5/4), devitrified volcanic rock, light-brown (5YR5/6), feldspar-phyric glass, and
grayish-black (N2) glass.

Miscellaneous observations: Reference stratigraphic intervals can be found in core from boreholes UZ—14 and
NRG-6.
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Pre-Pah Canyon Tuff bedded tufts (Tpbt2), unit B [includes the upper part of the Topopah Spring Tuff
crystal-rich vitric zone, non- to partially welded subzone (Tptrv3) as defined by Buesch, Spengler, and
others, 1996}

Lithology: Altered, nonwelded, clast-supported, moderately sorted pumice-fall deposit.
Matrix: This unit contains little to no matrix.

Pumice clasts: Altered clasts are light brown (5YR5/6, 7.5YRS/8). Vitric to slightly altered clasts are very light
gray to white (N8 to N9), locally grayish pink (5R8/2).

Lithic clasts: Clasts of feldspar- and biotite-bearing glass are either grayish black (N2) with light-brown
(5YRS/6) alteration or light brown (5YRS/6); colorless glass appears aphyric. Clasts of devitrified volcanic
rock are pale to moderate red (SR6/2 to SR5/4), grayish red to medium light gray (10R5/1 to N6), or pale
brown (5YRS5/2). Other clasts include white (N9), sugary, hypabyssal (?) rock; dark yellowish-brown
(10YR4/1), feldspar- and biotite-bearing cognate (?) inclusions; and moderate pink (SR7/4), feldspar- and
biotite-bearing tuff.

Miscellaneous observations: Indistinct pumice-clast margins create the appearance of matrix support; the deposit
contains very light-gray pumice clasts enclosed by light-brown material. An abrupt decrease in the amount of
glassy lithic clasts occurs in the lower part of the deposit. Core from boreholes SD-9 and UZ-N37 can be
used as reference stratigraphic intervals for unit B.

Pre-Pah Canyon Tuff bedded tuffs (Tpbt2), ash layer 1 (top of the Topopah Spring Tuff as defined by
Buesch, Spengler, and others, 1996)

Lithology: Pinkish ash overlain by a thin, lithic-rich fallout.
Matrix: Basal ash is light red, moderate pink, or moderate orange-pink (SR6/6, 5R7/4, 10R7/4).
Pumice clasts: Vitric pumice clasts are white (N9).

Lithic clasts: Devitrified volcanic rock occurs in shades of grayish red, pale red, or medium light gray (5R4/2,
5R6/2, N6).

Miscellaneous observations: In borehole G-2, ash layer | consists of 2-cm-thick ash beds that are separated by
about 3 cm of coarser, clast-supported fallout. Core from boreholes SD-9 and NRG—6 can be used as refer-
ence stratigraphic intervals for ash layer 1.

Pre-Pah Canyon Tuff bedded tuffs (Tpbt2), unit A [includes the Topopah Spring Tuff crystal-rich vitric
zone, non- to partially welded subzone (Tptrv3) and moderately welded subzone (Tptrv2) as defined by
Buesch, Spengler, and others, 1996]

Lithology: Variably welded, clast-supported, moderately sorted pumiceous fallout.
Matrix: This unit contains little to no matrix ash.
Pumice clasts: Vitric clasts are medium light gray (N6) and moderate brown (5YR4/4).

Lithic clasts: Clasts of devitrified, feldspar- and biotite-bearing volcanic rocks occur in shades of medium light
gray (N6), grayish red (10R5/1), and moderate to pale red (SR5/4 to SR6/2). Clasts of colorless glass are very
rare.

Miscellaneous observations: Large pore spaces separate clasts in the upper part of the unit. Intergranular
porosity decreases downward so that most porosity is eliminated in the lowest 15 cm of the deposit where
pumice clasts are deformed and define foliation. Unit A may be compositionally zoned as suggested by
changes in phenocryst amount and type downward. Brown pumice clasts predominate light-gray clasts in the
upper 50 cm to 1 m of the deposit, but are subordinate to light-gray clasts in the lower part of the unit. Brown
pumice clasts have phenocrysts of feldspar, minor biotite, and pyroxene, whereas light-gray clasts have sparse
phenocrysts of feldspar in the upper part of the deposit. At lower stratigraphic levels, both types of pumice
have only feldspar phenocrysts. Opal (?) locally forms a very thin coating on fragments within the upper part
of the deposit, which imparts a pale-red (10R6/1) color to pumice, lithic clasts, and crystals. Core from bore-
hole UZ-N32 and NRG—6 can be used as reference stratigraphic intervals for unit A.
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Appendix 2—Measured Stratigraphic Sections of the Paintbrush Tuff Nonwelded
Hydrologic Unit at Yucca Mountain, Nevada

Measured stratigraphic section on Isolation Ridge (section PTn#1)

Location description: Section begins on the northern nose of the ridge, north of a near-vertical fault
trending 340. Measurement began in the Pah Canyon Tuff, in a gully at the base of the ridge, and
continued to the base of the Tiva Canyon Tuff. Measurement was then offset to the south along the
basal Tiva Canyon Tuff contact, trending up the southwest side of the ridge.

Approximate starting location: N777540 E563660 (Nevada state coordinate system), elevation
4,445 ft. Approximate finishing location: N777450 E564714 (Nevada state coordinate system),
elevation 4,750 ft.

Strike and dip of bedding: 38 (N38E), 6 on bedded tuff 3.1 m above the Pah Canyon Tuff. 37 (N37E), 7
on bedded tuff 4.6 m below Yucca Mountain Tuff. 20 (N20E), 9 on basal contact of the Tiva Canyon
Tuff.

Line of section: 128 below the Tiva Canyon Tuff, with multiple small southwest offsets to stay on nose of
ridge. 89 on the southwest side of the ridge above the basal Tiva Canyon Tuff contact. Average dip in
the line of section is 7.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor lower nonlithophysal zone (Tpcpln)

Columnar subzone (Tpcplnc)

8.0 Pyroclastic-flow deposit, light pinkish tan to brownish pink upward, moderately welded to
densely welded upward. Pumice clasts are grayish red-brown, vapor-phase altered, and cor-
roded (mostly <30 mm). Pumice textures are less visible upward. Some shard textures visible
in lower 2.4 m. Well-developed vertical cooling joints. Upper contact is irregular and grada-
tional over ~1 m.

Crystal-poor vitric zone (Tpcpv)
Moderately welded subzone (Tpcpv2)

0.5 Pyroclastic-flow deposit, tan with black glass shards, moderately welded. Pumice clasts
are light pink, argillically altered (average <10 mm, maximum 35 mm). Rare lithic clasts
(<3 mm).

Non- to partially welded subzone (Tpcpvl)

4.8 Pyroclastic-flow deposit, moderate gray to dark gray upward, nonwelded, degree of sintering
increases upward, vitric. Normally graded pumice clasts (maximum ~20 mm in the basal
40 cm).

1.4 Pyroclastic-flow deposit, moderate gray, nonwelded, vitric. Pumice clasts are coarse and nor-

mally graded in basal 15 cm. Pumice clasts are light pink and vapor-phase altered or light
gray and vitric. Top is marked by a 5-cm-thick flow parting with fine laminations and faint
crossbedding.

0.05 Pumiceous fallout deposit, bed pinches, and swells. Ninety percent pumice clasts (average
<30 mm). Ten percent maroon rhyolite lithic clasts (average <20 mm).
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Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

Unit B - Paleosol on pumiceous fallout deposit, dark red to pink. Base not exposed.
Covered interval.

Yucca Mountain Tuff (Tpy)

Pyroclastic-flow deposit, pinkish gray, moderately welded. Clear glass shards with vapor-phase
mineralization. Top of unit is covered.

Pyroclastic-flow deposit, orange, densely welded.

Pyroclastic-flow deposit, medium to dark gray, partially to moderately welded. Deformed glass
shards are black, vitric. Orange pumice clasts (<10 mm).

Pyroclastic-flow deposit, light gray, nonwelded. Dominantly glass shards.
Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)
Covered interval.

Unit G - Fine-grained pumiceous fallout deposit. Two units (lower = 40 cm, upper = 30 cm).
Seventy percent pumice clasts (<5 mm). Twenty percent lithic clasts include gray glass, red
porphyritic devitrified volcanics, pink and gray banded rhyolite. Ten percent crystals include
feldspar.

Unit F - Lithic- and pumice-rich fallout deposit with one or two interbedded fine ash layers.
Fifty percent pumice clasts (<15 mm). Thirty percent lithic clasts include gray glass, red por-
phyritic devitrified volcanics, pink and gray banded rhyolite.

UnitE -

Pumiceous pyroclastic-flow deposit, grayish yellow, nonwelded. Top is irregular, locally fine
grained, and pink (paleosol?). Pumice clasts are blocky in a coarse-grained matrix. Crude inverse
grading defined by pumice clasts (up to 63 x 49 cm near top). Five percent lithic clasts include gray
glass, pink and gray banded rhyolite (<15 mm).

Pumiceous fallout deposit. Sixty five to 75 percent pumice clasts (mostly <12 mm, maximum
25 mm). Fifteen and 20 percent lithic clasts are mostly gray glass (<7 mm). Ten to 15 percent
crystals, including feldspar and rare biotite. Crude bedding.

Pumiceous pyroclastic-flow deposit, grayish yellow, nonwelded. Blocky pumice in a coarse-grained
matrix (maximum 70 x 30 mm). Less than 1 percent lithic clasts include gray glass (<15 mm). Basal
2 cm is fine grained with crude bedding.

Pumiceous fallout deposit. Crude inverse grading. Pumice clasts contain 5 perceat crystals (mostly
<15 mm, rarely to 40 mm). Five percent lithic clasts include gray glass, dark-red devitrified volca-
nics, pink and gray banded rhyolite (mostly <3 mm, rarely to 10 mm).

Covered interval.

Pumiceous pyroclastic-flow deposit, grayish yellow, nonwelded. Blocky pumice (up to 40 x 20 mm)
in a coarse-grained matrix. Less than 1 percent lithic clasts include gray glass (<5 mm).

Pyroclastic-flow deposit, buff, nonwelded to partially welded. Several flow units (~1 m thick) in top,
massive below. Twenty percent pumice clasts that contain 2 percent crystals (<50 mm). Five to

7 percent lithic clasts at base increasing to 15-20 percent then decreasing to 2—3 percent at top, pink
and gray banded rhyolite, black poorly vesicular glass, reddish-brown porphyritic devitrified volca-
nics, pink welded tuff, and rare brown to yellow nonwelded tuff (mostly <40 mm).

Covered interval.
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Pyroclastic-flow deposit, light gray, nonwelded. Twenty percent pumice clasts (mostly <30 mm).
Twenty-five percent lithic clasts at base to <10 percent at top, include pink and gray banded rhyolite,
dark-red devitrified volcanics, greenish-gray glass, and rare pink granitic (mostly <25 mm).

Unit D - Lithic-rich fallout deposit, several massive to crudely normally graded beds. Seventy per-

cent pumice clasts (mostly <40 mm); 35 percent lithic clasts include pink and gray banded rhyolite,

dark-red devitrified volcanics, greenish-gray glass, and rare pink granitic (mostly <30 mm, rarely up
to 80 mm).

Unit C - Tuff (genesis unknown), gray, nonwelded. Contains a discontinuous lithic- and pumice-rich
horizon ~30 c¢m from top. Base is poorly stratified, top is massive. Eighty percent pumice clasts
(mostly <5 mm). Ten percent lithic clasts include pink and gray banded rhyolite, dark-red devitrified
volcanics, and rare gray glass (mostly <5 mm).

Unit B (?) - Pyroclastic-flow deposit, tan to gray, nonwelded. Crude normal grading. Twenty to
25 percent pumice clasts at base to 10—15 percent at top (mostly <20 mm). Three percent lithic clasts
include pink and gray banded rhyolite, dark-red devitrified volcanics, and rare gray glass.

Covered interval.

Unit A - Pumiceous fallout deposit. Sixty to 70 percent pumice clasts (mostly <35 mm, rarely up to
55 mm). Twenty percent lithic clasts include pink and gray banded rhyolite, dark-red devitrified vol-
canics, and gray glass (mostly <20 mm, rarely up to 55 mm).

Pah Canyon Tuff (Tpp)

Pyroclastic-flow deposit, orange-pink, nonwelded. Ten percent pumice clasts at base to 20 percent
at top, light gray (mostly <20 mm, up to 11.5 x 5 cm). Less than | percent lithic clasts include dark-
gray to dark-red devitrified volcanics (<10 mm).

Pyroclastic-flow deposit, orange-pink, nonwelded. Seven to 10 percent pumice clasts, mostly light
gray and rarely yellow with crystal clots (mostly <60 mm, up to 23 x 20 cm). One percent lithic
clasts include dark-gray devitrified volcanics (<10 mm).

Pyroclastic-flow deposit, orange-pink, nonwelded. Twenty-five to 30 percent pumice clasts,
yellow, contain clots of crystals (up to 40 x 26 cm). One to 2 percent lithic clasts include red
devitrified volcanics (<20 mm). Three percent crystals.

Base covered

Measured stratigraphic section on the eastern side Solitario Canyon (section PTn#2)

Location description: North of borehole USW UZ-N80 and south of borehole USW H—6 on east side of canyon.

Approximate location of top of section: N758093 E557782 (Nevada state coordinate system), elevation

4,600 ft.

Strike and dip of bedding: 334 (N26W), 9 (NE) on base of Tpbt4 and 339, 10 on fallout deposit in Tpbt3.

Line of section: 64, dip in line of section is 9.

Stratigraphic

Thickness
(meters)
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Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor vitric zone (Tpcpv)
Non- to partially welded subzone (Tpcpvi)

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

Unit B - Pumiceous fallout deposit, gray grading upward to a red paleosol. Pumice clasts (greater
than 90 percent) are light gray, vitric, 1 to 2 mm. Laminations visible near base of unit. Top of unit
is mostly covered.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

Unit G - Tan, slightly reworked fallout deposit. Textural break 28 cm from top of unit (based on field
relations approximately 500 m to the north, the material above break may represent reworked lateral
equivalent of the Yucca Mountain Tuff). Fallout deposit below textural break is moderately sorted.
Pumice clasts (80-85 percent) are white and light gray to orange-brown, most are 1 to 3 mm, with
numerous larger clasts (up to 25 mm). Lithic clasts (10-15 percent) are mostly less than 3 mm,
rarely to 7 mm, dominantly clear to light-gray glass with subordinate brown and gray devitrified
volcanics. Crystals (1-2 percent?) are hard to distinguish from small glass lithic clasts. Above the
textural break, the rock is finer grained and there is up to 10 percent brown matrix. Burrows, up to
8 cm in diameter, are present in the upper part of the unit.

Unit F - Fallout deposit. Pumice clasts (7080 percent) are light gray, vitric, 2 to 5 mm. Lithic clasts
(20-30 percent) include dominant clear glass and subordinate gray to pale-red devitrified volcanics.
Crystals (1-5 percent) include feldspar and oxidized biotite (feldspar is hard to distinguish from
small glass lithic clasts).

Unit D - Fallout deposit. Pumice clasts (greater than 90 percent) are white to very light gray, vitric,
5 to 15 mm. Lithic clasts (57 percent) include dominant devitrified volcanics, pinkish-gray, moder-
ate red, pale-red, and subordinate gray perlitic glass. Crystals (2—3 percent) include feldspar.

Unit C - Tan, slightly reworked fallout deposit. Pumice clasts (80-90 percent) are subrounded,
white, vitric, mostly 1 to 3 mm with rare clasts to 20 mm. Lithic clasts (2-5 percent) are dominantly
gray and pale-red devitrified volcanics with subordinate clear glass. Crystals (1-2 percent) include
feldspar and rare oxidized biotite. Tan matrix (2—5 percent) coating grains. Lower contact is
irregular.

Unit B - Orange-brown, reworked, coarse fallout deposit. Pumice clasts (7080 percent) are white
to light gray, vitric to slightly altered, 5 to 20 mm, and crystal rich. Orange matrix comprises 15 to
25 percent in base of unit and increases toward the top. Lithic clasts (35 percent) are 2 to 5 mm and
include light-brown and pale-red devitrified volcanics and rare clear glass. Crystals (2-3 percent)
include feldspar and oxidized biotite.

Unit A - Gray, pumiceous, coarse fallout deposit. Pumice clasts (about 90 percent) are white to light
gray, vitric to slightly altered, 2 to 15 mm. Lithic clasts (2-3 percent) include gray and pale-red
devitrified volcanics and rare gray perlitic glass, mostly less than S mm. Crystals (57 percent)
include feldspar, oxidized biotite, and rare clinopyroxene (?).
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Topopah Spring Tuff (Tpt) and Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

Crystal-rich vitric zone (Tptrv) and bedded tuff (Tpbt2)
Non- to partially welded subzone (Tptrv3) and bedded tuff (Tpbt2) undifferentiated

8.4 Mostly covered. Non- to partially welded fallout deposit. Pumice clasts are vitric to altered. Change
from gray to brown pumice clasts 1.2 m above the base of the unit.

Moderately welded subzone (Tptrv2)

1.6 Moderately welded fallout deposit. Pumice clasts (about 90 percent) are gray, 10 to 20 mm, altered
to vitric.

Densely welded subzone (Tptrvl)

Base of section

Measured stratigraphic section on the eastern side of Solitario Canyon (section PTn#3)

Location description: West and south of borehole USW UZ—6s on the east side of Solitario Canyon.

Approximate location of top of section: 759,530N 557,450E (Nevada state coordinate system), elevation
4,620 ft.

Strike and dip of bedding: 7° (N7E), 9°SE on base of Tpbt3 unit D; 15° (N15E), 3°SE on base of Tpbt4; 10°
(N10E), 8°SE on bedding break within Tpbt3 unit D.

Line of section: Top of Tptrvl to ash layer 2 (within Tpbt2): 135° (S45E), dip in line of section is 5°. Section
is offset approximately 20 m southward along ash layer 2. Top of ash layer 2 (Tpbt2) to top of Tpbt4: 100°
(S80E), dip in line of section is 8°. Section is offset approximately 10 m northward along the base of the
Tiva Canyon Tuff. Top of Tpbt4 to base of Tpcpv3: 100° (S80E), dip in line of section is 8°.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor vitric zone (Tpcpy)
Densely welded subzone (Tpcpv3)

Moderately welded subzone (Tpcpv2)

1.6 Pyroclastic-flow deposit. Yellow to tan, with abundant, deformed glass shards. Pumice clasts (7 to
10 percent) are deformed, light gray to pinkish gray, and mostly from 2 to 10 mm (rare to 20 mm).
Phenocrysts (1 to 2 percent) of feldspar. Lithic clasts (2 percent) of red, gray, and brown devitrified
volcanic rock. Flow boundary marked by a 5-cm-thick layer with abundant crystals and glass shards
and well-developed laminations occurs 1.2 m below upper contact.

0.8 Covered interval.
Non- to partially welded subzone (Tpcpvi)

3.6 Pyroclastic-flow deposit. Yellow to tan, with abundant, non- to slightly deformed glass shards.
Pumice clasts (7 to 10 percent) are nondeformed, light gray (vitric) to pinkish gray (altered), and
mostly from 2 to 10 mm (rare to 20 mm). Phenocrysts (1 to 2 percent) of feldspar. Lithic clasts
(2 percent) of red, gray, and brown devitrified volcanic rock. Base of unit marked by a 5-cm-thick
pumiceous ground layer.
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Pre-Tiva Canyon Tuff bedded tuffs (Tpbt4)

Unit B - Pumiceous fallout deposit. Massive, clast-supported deposit of white, vitric pumice clasts
that are typically 1-3 mm in size. Basal few centimeters of deposit are laminated. Grades upward
into a red paleosol. Upper contact is sharp; lower contact locally is disturbed by burrowing.

Yucca Mountain Tuff (Tpy)

Nonwelded pyroclastic-flow deposit. Yellow to tan, massive, poorly sorted deposit with abundant
amber to colorless bubble-textured glass shards, lithic clasts (1 to 2 percent) of devitrified volcanic
rock smaller than 2 mm, sparse pumice clasts, and phenocrysts (less than 1 percent) of feldspar.
Upper 10 cm are reworked, tan to brown, with approximately 5 percent lithic clasts to 15-mm
diameter. Basal 5 cm is a prominent ground layer composed of centimeters-sized clasts of pumice
(60 percent) and lithics (40 percent). The tuff thins rapidly to the south.

Pre-Yucca Mountain Tuff bedded tuffs (Tpbt3)

Unit G - Reworked (?) pumiceous deposit. Tan, poorly sorted, clast-supported deposit that is com-
posed of 40 to 50 percent, gray to tan pumice clasts (1 to 30 mm in size); 40 to 50 percent lithic clasts
(1 to 10 mm), predominantly gray glass with subordinate gray to red devitrified volcanic rock; 2 to
3 percent crystals of feldspar; and less than 10 percent matrix. Upper contact is sharp.

Unit F - Slightly reworked fallout deposit. Tan, moderately sorted, laminated deposit of gray, vitric
pumice (50 to 60 percent), typically | to 15 mm in size; lithic clasts (40 to 50 percent), mostly gray,
glassy volcanic rock with subordinate devitrified volcanic rock; and 1 to 2 percent crystals of feld-
spar (?). Upper contact is diffuse; lower contact is sharp.

Unit D - Coarse, pumiceous fallout deposit. A clast-supported deposit of white to light-gray, vitric
pumice (60 to 70 percent), typically from 3 to 15 mm in size; lithic clasts (25 to 35 percent) predom-
inantly of gray, brown, and red devitrified volcanic rock with subordinate gray glass; and crystals

(2 to 5 percent) of feldspar and rare oxidixed biotite. Lower contact is sharp.

Unit C - Reworked deposit. Massive, brown, poorly sorted deposit containing abundant (70 to

80 percent) pumice clasts of 1 to 3 mm size, lithic clasts (10 to 15 percent) of gray to red devitrified
volcanic rock and minor gray, glassy lava, and 3 to 5 percent crystals of feldspar. Matrix comprises
10 percent. Lower contact is diffuse.

Unit B - Reworked fallout deposit. Massive, poorly sorted, reddish-brown deposit containing 40 to
50 percent gray pumice clasts (to 40 mm), 5 to 10 percent crystals of feldspar, biotite, and horn-
blende, and 40 to 50 percent matrix. Lower contact is sharp.

Unit A - Coarse, pumiceous fallout deposit. A clast-supported deposit composed of approximately
90 percent white, vitric pumice clasts of 5 to 25 mm in size; 2 to 3 percent lithic clasts of gray devit-
rified volcanic rock and colorless glass, typically 2 to 4 mm in size; and 5 to 7 percent crystals of
feldspar and oxidized biotite. The lower contact is irregular and disturbed by burrowing.

Pre-Pah Canyon Tuff bedded Tuffs (Tpbt2)

Unit D - Reworked (?) deposit. Massive, poorly sorted, light-brown deposit that contains pink

and light-gray pumice clasts (30 to 40 percent) that are from 3 to 15 mm in size; lithic clasts (5 to

7 percent) that include gray to red devitrified volcanic rocks and light-gray to black, glassy volcanic
rocks; and crystals (7 to 10 percent) of feldspar and biotite, with rare pyroxene. The matrix is vitric
to slightly altered with a granular texture.

Covered interval.

Unit C - Coarse, pumiceous fallout deposit. Massive to crudely layered (in the upper half), moder-
ately sorted, clast-supported, very pale-orange to light-gray deposit that contains light-gray, vitric
pumice clasts (80 percent) that are from 15 to 30 mm in size; lithic clasts (10 percent) of gray to pink
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and dark grayish-red devitrified volcanic rock and black to brown, glassy volcanic rock that are from
10 to 20 mm in size; and crystals (7 to 10 percent) of feldspar, biotite, and minor pyroxene. The
lower contact is not stratiform and varies by a few meters over a horizontal distance of a few tens of
meters.

Unit B - Altered, pumiceous fallout deposit. Massive, moderately sorted, clast-supported (appears
matrix supported on first glance), moderate orange-brown deposit that contains moderate brown,
altered pumice clasts (70 percent) and light-gray, vitric pumice clasts (10 percent) that are from 15
to 30 mm in size; lithic clasts (10 percent) of gray to pink and dark grayish-red devitrified volcanic
rock and black to brown, glassy volcanic rock that are from 10 to 20 mm in size; and crystals (10
to 12 percent) of feldspar, biotite, and minor pyroxene. Ash layer 2, which occurs 1.4 m below the
upper contact, consists of 2 cm of pale orange-pink ash overlain by a lithic-rich horizon of brown,
glassy volcanic fragments. This marker horizon is overlain by 10 cm of a light-gray pumice-fall
deposit that contains crystals of feldspar, biotite, and pyroxene; and lithic clasts of devitrified and
glassy volcanic rock. Ash layer 1 marks the base of the section.

Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Non- to partially welded subzone (Tptrv3)

Unit B - Altered, pumiceous fallout deposit. Massive, moderately sorted, clast-supported (appears
matrix supported on a first glance), moderate orange-brown deposit that contains nondeformed,
moderate brown, altered pumice clasts (70 percent) and light-gray, vitric pumice clasts (10 percent)
that are from 15 to 30 mm in size; lithic clasts (5 to 15 percent) are mostly of gray to pink and dark
grayish-red devitrified volcanic rock with rare clasts of black, glassy volcanic rock that are from 10
to 20 mm in size; and crystals (8 to 10 percent) of feldspar, biotite, and minor pyroxene. Ash layer 1
is a 2-cm-thick horizon of lithic-rich fallout that contains fragments of devitrified volcanic rock and
rare glass. Lower contact is gradational over a few tens of centimeters and occurs where gray pum-
ice clasts increase downward to more than 10 percent.

Unit A - Pumiceous fallout deposit. Massive to crudely stratified, moderately well-sorted, clast-
supported deposit that contains moderate brown and medium to light-gray, nondeformed pumice
clasts (smaller than 15 mm); lithic clasts (15 percent) of pink to gray devitrified volcanic rock that
are less than 5 mm in size; and crystals of feldspar, biotite, and rare pyroxene (5 to 7 percent) that
decrease downward to 3 to 5 percent (feldspar and biotite). Lower contact is marked by the onset
of pumice-clast deformation.

Moderately welded subzone (Tptrv2)

Pumiceous fallout deposit. Massive to crudely stratified, moderately well-sorted, clast-supported
deposit that contains variably deformed, moderate brown and medium to light-gray pumice clasts
(smaller than 15 mm); lithic clasts (15 percent) of pink to gray devitrified volcanic rock that are less
than 5 mm in size; and crystals of feldspar and rare biotite (2 to 4 percent). Porosity decreases mark-
edly downward. Lower contact is abrupt.

Densely welded subzone (Tptrvl)

Vitrophyre. Brown, densely welded, glassy tuff with black to gray fiamme that grades downward to
dense, reddish-brown glass.

Base of Section
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Measured stratigraphic section on the eastern side Solitario Canyon (section PTn#4)

Location description: East side of Solitario Canyon, just north of large northeast-trending fault. Section was
measured in gully with excellent exposures.

Approximate location of top of section: N764900 E558150 (Nevada state coordinate system), elevation
4,500 ft.

Strike and dip of bedding: 0, 6 (E) on fallout deposit in Tpbt3.

Line of section: From top of Topopah Spring Tuff vitrophyre to base of exposures of Pah Canyon Tuff is 135, dip
in line of section is 3; from base of exposures of the Pah Canyon Tuff to top of section is 95, dip in line of sec-
tion is 6.

Note: Outcrops were wet, and colors listed here are typically darker than those for dry outcrop.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor lower nonlithophysal zone (Tpcpln)

Columnar subzone (Tpcpinc)

Crystal-poor vitric zone (Tpcpv)
Densely welded subzone (Tpcpv3)

2.1 Densely welded pyroclastic-flow deposit, orange-pink. Matrix contains brown to black, strongly
deformed shards defining a well-developed foliation. Matrix porosity is absent. Five to 10 percent
black fiamme. Lithic clasts and crystals as below. Degree of devitrification increases upward.
Upper contact is defined by complete devitrification of shards. Lower contact is poorly exposed.

24 Covered interval.
Moderately welded subzone (Tpcpv2)

2.0 Moderately welded pyroclastic-flow deposit, dark grayish yellow to orange-pink at top. Matrix con-
tains black, vitric shards that are slightly to strongly deformed upward. Remnant porosity decreases
upward. Pumice clasts (1525 percent) are slightly to strongly deformed upward, pink grading
upward to mixture of pink and black fiamme. Lithic clasts (1-2 percent) include pale-red to grayish-
red devitrified volcanic rock, up to 10 mm. Crystals as below. Lower contact is poorly exposed.

Non- to partially welded subzone (Tpcpvl)

2.0 Basal 20 cm: Reverse-graded pumiceous deposit. Pumice clasts (3040 percent) are pinkish gray,
vitric, 5 to 15 mm grading upward to 10 to 30 mm (up to 50 mm). One percent lithic clasts and 1 to
2 percent crystals in a gray, vitric matrix.

Upper 1.8 m: Non- to partially welded pyroclastic-flow deposit. Matrix contains black, vitric, non-
to slightly deformed shards. Pumice clasts (10-20 percent) are pinkish gray, vitric, | to 25 mm, non-
to slightly deformed. Lithic clasts (1-2 percent) include pale-red devitrified volcanic rock and very
dark-gray glass, less than 5 mm. Crystals (1-2 percent) include feldspar.
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Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

Unit B - Well-sorted, pumiceous fallout deposit; structureless, light gray to pinkish gray grading
upward to orange-red. Middle of unit is poorly exposed. Pumice clasts (8090 percent) are white
to very light gray to pink, vitric, 2 to 5 mm. Lithic clasts (2 percent) include gray glass and pinkish-
gray to brown devitrified volcanic rock, 1 to 2 mm. Crystals (2—4 percent) include feldspar, rare
biotite, and rare hornblende (?). Lower contact is irregular and undulates by 10 to 20 cm.

Yucca Mountain Tuff (Tpy)

Nonwelded pyroclastic-flow deposit, medium gray grading upward to pale red (color change occurs
3 to 4 m from base of unit). Unit is massive and structureless. Abundant, vitric, bubble-wall shards
in matrix, non-deformed throughout unit. Pumice clasts (3—7 percent) are moderate orange-pink
and devitrified (?) to medium gray and vitric, typically less than 15 mm. Lithic clasts (1-2 percent)
include dark reddish-gray devitrified volcanic rock, less than 2 mm, rarely to 10 mm. Crystals

(1 percent) include feldspar. Base of unit is marked by 1- to 2-cm-thick, lithic-rich ground layer;
40 percent lithic clasts, pale red, 5 to 30 mm; 40 percent pumice clasts; 10 percent crystals. The
ground layer is overlain by 1- to 2-cm-thick laminated ash layer. Top of unit is medium red below
upper contact.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

Unit G - Poorly sorted, slightly reworked (?) fallout deposit. Pinkish brown to reddish orange-brown
at top of unit. Pumice clasts (60—70 percent) are white with orange rims, vitric, less than 1 to 30 mm.
Lithic clasts (30 percent) are dominantly gray glass with subordinate pinkish-gray and gray devitri-
fied volcanic rock and rare obsidian, 2 to S mm, with some clasts to 25 mm. Crystals (less than

2 percent) include feldspar (hard to distinguish from small glass lithic clasts). A poorly developed
paleosol marks the top of the unit; upper contact is planar.

Unit F - Moderately to poorly sorted fallout deposit. Pumice clasts (40—50 percent) are white, vitric,
5 to 10 mm, rarely to 25 mm. Lithic clasts (40 percent) include dominant gray glass and subordinate
devitrified volcanic rock, less than 5 to 10 mm. Crystals (1-5 percent?) include feldspar (hard to dis-
tinguish from small glass lithic clasts). Faint bedding. Upper contact is sharp to indistinct.

Unit E - Ash-rich, light grayish-yellow, fine-grained fallout deposit. Pumice clasts (10 percent) are
white, vitric. Lithic clasts (60 percent) include dominant gray glass and subordinate devitrified vol-
canic rock, 1 to 3 mm. Crystals (less than 2 percent) include feldspar.

Unit D - Well-sorted, normally graded (?), coarse fallout deposit. Beds 3 to 15 ¢m thick. Pumice
clasts (60—70 percent) are white, vitric, 10 to 30 mm. Lithic clasts (25-30 percent) include dominant
devitrified volcanic rock, light-gray, grayish-red, moderate red, with rusty alteration, and subordinate
gray perlitic glass and reddish-brown glass, 2 to 10 mm. Crystals (2-3 percent) include feldspar. In
the upper 10 cm of the unit, grain size is 1 to 8 mm, and there is no rusty alteration of lithic clasts.

Unit C - Tan, well-sorted, slightly reworked (?), clast-supported fallout deposit. Pumice clasts
(8090 percent) are white, vitric, 1 to 3 mm. Lithic clasts (2—5 percent) are dominantly brown and
reddish-gray devitrified volcanic rock with subordinate gray glass. Crystals (2-3 percent) include
feldspar and rare biotite. Upper contact is sharp and planar. There is a small north-trending fault,
with approximately 20 cm of offset, that cuts this unit.

Unit B - Reddish-brown, poorly sorted, reworked (?), coarse fallout deposit. Pumice clasts

(4050 percent) are white with orange-brown rims, vitric, 1 to 10 mm. Lithic clasts (1020 percent)
are less than 2 mm and include dominant devitrified volcanic rock and rare gray glass. Crystals
(2-5 percent) include feldspar. Upper contact is gradational over 5 cm.

Covered interval.
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Pah Canyon Tuff (Tpp)

20 As below, except pumice clasts are primarily light gray and vitric, and lithic-clast content drops to 1
to 2 percent.

35 Coarse, pumiceous pyroclastic-flow deposit. Reddish-brown matrix. Pumice clasts (3040 percent)
are dominantly yellow and vitric with crystals of feldspar and oxidized biotite, and subordinate
gray and vitric, 10 to 30 mm, with blocks to 15 cm. Lithic clasts (3-7 percent) include reddish-gray
devitrified volcanic rock and minor black to reddish-brown glass, 5 to 30 mm. Crystals (57 percent)
include feldspar and oxidized biotite. Lowest meter is finer grained than above. Upper contact is
poorly exposed, abrupt, and irregular (depositional).

2.2 Coarse, pumiceous pyroclastic-flow deposit. Grayish-brown matrix. Pumice clasts (4050 percent)
are light to medium gray and vitric, 20 to 50 mm, with blocks to 20 cm. Lithic clasts (1-3 percent)
include black glass and dark reddish-gray devitrified volcanic rock, 5 to 10 mm. Crystals
(510 percent) include feldspar, oxidized biotite, and rare pyroxene.

Pre-Pah Canyon Tuff bedded tuff (Tpbt2)
6.2 Covered interval.

1.8 Pumiceous, poorly sorted fallout deposit. Pumice clasts (60—80 percent) are light gray and vitric or
yellowish brown and altered, 10 to 30 mm. Lithic clasts (7—10 percent) are reddish-gray and brown
devitrified lava and black to brown glass, 5 to 15 mm. Crystals (510 percent) include feldspar,
oxidized biotite, and rare pyroxene. Unit is poorly exposed.

37 Covered interval.
Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Densely welded subzone (Tptrvi)

Base of section

Measured stratigraphic section on the eastern side Solitario Canyon (section PTni#5)

Location description: Section PTn#S5 is located on the east side of Solitario Canyon, several hundred meters
south of measured section PTn#4. The section is in the same location as hydrologic properties traverse
SB—22 (Flint and others, 1996). To document rapid lateral thickness variations of the units, additional
thickness measurements were made in a gully approximately 30 m to the south of PTn#5 and are listed
here as section PTn#5A.

Approximate location of base of section PTn#5: N763100 E557900 (Nevada state coordinate system), eleva-
tion 4,500 ft. Approximate location of base of section PTn#5A: N763000 E557900 (Nevada state coordinate
system), elevation 4,500 ft.

Strike and dip of bedding: Average of 328, 8 (E) on top of Tpy, base of Tpy, and base of Tpp.

Line of section: For PTn#$, line is 110, dip in line of section is approximately 3.5. For PTn#5A, line is 55,
dip in line of section is approximately 6.

Note: Outcrops were wet, and colors listed here are typically darker than those for dry outcrop.

Stratigraphic
Thickness
(meters)
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Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor lower nonlithophysal zone (Tpcpin)
Columnar subzone (Tpcpinc)

Moderately to densely welded, devitrified pyroclastic-flow deposit.

Crystal-poor vitric zone (Tpcpv
Moderately welded subzone (Tpcpv2)

Moderately welded pyroclastic-flow deposit. Unit as below except for increased welding and the
presence of black fiamme near top of unit. Porosity very low in upper part of unit.

Non- to partially welded subzone (Tpcpvl)

Non- to partially welded pyroclastic-flow deposit. Matrix contains yellowish-brown to black, vitric,
non- to slightly deformed bubble-wall shards. Pumice clasts (15-20 percent) are yellowish gray

to pinkish gray, vitric, 3 to 30 mm, non- to slightly deformed. Lithic clasts (5-7 percent) include
reddish-gray devitrified volcanic rock, medium gray glass, and porphyritic obsidian, less than 5 mm.
Lower contact is not exposed.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)
Covered interval.

Unit B - Well-sorted, pumiceous fallout deposit; structureless, light gray to pale red. Pumice clasts
(90 percent) are vitric, 1 to 2 mm. Lithic clasts (710 percent) include gray glass and grayish-red
devitrified volcanic rock. Crystals (less than 2 percent) include feldspar.

Yucca Mountain Tuff (Tpy)

Lowest 5 cm: Lithic-rich ground layer containing: 30 to 40 percent pumice clasts, light gray to
white, vitric, 2 to 20 mm; 30 to 40 percent lithic clasts, pale-red to grayish-red devitrified volcanic
rock, less than 10 mm, up to 45 mm,; less than 2 percent crystals including feldspar; and light-gray
ash.

Above basal 5 cm: Nonwelded, light-gray, pyroclastic-flow deposit. Unit is massive and structure-
less. Abundant, vitric, clear bubble-wall shards in matrix. Pumice clasts (2 percent) are light gray
to pinkish gray, vitric, 1 to 5 mm, rarely to 30 mm. Lithic clasts (1 percent) include pale-red and
dark reddish-brown devitrified volcanic rock and medium gray glass, less than 3 mm. Crystals (less
than 1 percent) include feldspar. Approximately 2 m above the base of the unit, the color grades to
yellowish brown, pumice-clast content increases to 3 to 5 percent (up to 25-mm diameter), and
shards in matrix are brownish yellow and very slightly deformed (?). Approximately 5.5 m above
the base of the unit, the color grades to pinkish brown, pumice-clast content increases to 5 percent,
and shards in the matrix are nondeformed. Top of unit is medium red below upper contact. Lower
contact is sharp.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

Unit G - Clast-supported, slightly reworked (?) fallout deposit. Pumice clasts (7080 percent) are
light gray to light tan, slightly rounded (?), vitric, typically 1 to 4 mm. Lithic clasts (1015 percent)
are dominantly clear to gray glass with subordinate pale-red devitrified volcanic rock, 1 to 3 mm.
Crystals (23 percent?) include feldspar (hard to distinguish from small glass lithic clasts). Unit con-
tains lowest plug holes from hydrologic properties traverse SB-22.

Covered interval.
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Unit A - Moderately sorted, gray, clast-supported, coarse fallout deposit. Pumice clasts
(7080 percent) are white to light gray, vitric. Lithic clasts (10-15 percent) include medium
gray and brown devitrified volcanic rock and rare gray glass. Crystals (2-5 percent?) include
feldspar and oxidized biotite.

Pah Canyon Tuff (Tpp)

Lenses and horizons with variable grain sizes suggest this is not a primary pyroclastic-flow deposit.
Some horizons or lenses contain clast-supported material with pumice blocks of 20 to 160 mm, and
other horizons or lenses contain matrix-supported material with 20 to 40 percent pumice clasts.
Pumice clasts are light gray and vitric. Pinkish-brown matrix. Lithic clasts (less than 2 percent)
include pale-red devitrified volcanic rock, 1 to 2 mm. Crystals (57 percent) include feldspar and
biotite. Lower contact is very irregular.

Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

Unit D - Bottom 35 c¢m of unit is laminated coarse sand with faint cross laminations (?). Top 20 cm
of unit is very coarse, pebbly, sand with faint crossbedding. Pebble types are the same as lithic types
in unit C, with the addition of moderate brown porphyritic glass.

Covered interval.

Unit C - Poorly sorted, clast-supported, pumiceous fallout deposit, very pale orange. Pumice

clasts (80 percent) are light gray, 5 to 20 mm, rarely to 30 mm. Lithic clasts (5-10 percent) include
dark grayish-red devitrified volcanic rock, very dark-gray porphyritic glass, pale orange-pink tuff,
brownish-yellow vitric tuff, less than 10 mm, rarely to 40 mm. Crystals (57 percent?) include feld-
spar, oxidized biotite, rare pyroxene, and magnetite.

Unit B - Nonwelded, altered, poorly sorted fallout deposit, yellow orange-brown. Matrix is red-
brown and altered. Pumice clasts (10—15 percent) are light gray, 10 to 20 mm. Lithic clasts

(10 percent) include reddish-gray to reddish-brown devitrified volcanic rock and pale orange-pink
tuff with lithics and crystals of feldspar, 1 to 10 mm, rarely to 30 mm. Crystals (710 percent)
include feldspar, oxidized biotite, and rare pyroxene.

Covered interval.
Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Densely welded subzone (Tptrvl)

Red-brown glass with black fiamme. Crystals (10—12 percent) include feldspar, biotite, and horn-
blende (?).

Base of section

Section PTN#5A - Unit thicknesses approximately 30 m south of section PTn#5

Stratigraphic

Thickness

(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor lower nonlithophysal zone (Tpcpin
Columnar subzone (Tpcpinc)
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Crystal-poor vitric zone (Tpcpv)

42 Moderately welded subzone (Tpcpv2)
23 Non- to partially welded subzone (Tpcpvl)
Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)
1.7 Covered interval.
0.7 Unit B
4.7 Yucca Mountain Tuff (Tpy)
Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)
0.1 Unit G
1.1 Covered interval.
0.3 Unit D
1.9 Covered interval.
3.2 Pah Canyon Tuff (Tpp)
Pre-Pah Canyon Tuff bedded tuff (Tpbt2)
0.05 Unit D
0.95 Covered interval.
6.1 Unit C - Lower 2-cm-thick ash layer located at the basal contact of this unit.
1.9 Unit B
0.3 Covered interval.
1.2 Unit A

Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Densely welded subzone (Tptrvl)

Base of section

Measured stratigraphic section on the eastern side Solitario Canyon (section PTni#6)

Location description: East side of Solitario Canyon, section was measured in gully with excellent exposures.
The section is in the same location as hydrologic properties traverse SB—16 (Rautman and others, 1995).

Approximate location of middle of section: N761950 E557900 (Nevada state coordinate system), elevation
4,540 ft.

Strike and dip of bedding: 340, 8 (E) on fallout deposit in Tpbt3.

Line of section: 94, dip in line of section is 5.5.
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Note: Some outcrops were wet, and colors listed here may be darker than those for dry outcrop.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

-poor lower ] z 1]
Columnar subzone (Tpcpinc)

Crystal-poor vitric zone (Tpcpv)
Moderately welded subzone (Tpcpv2)

3.7 Moderately welded pyroclastic-flow deposit, yellowish brown, welding increases upward and upper
50 cm is fairly dense. Matrix contains brown shards and pumice clasts slightly to strongly deformed
upward. Pumice clasts (10-30 percent) are pink grading upward to mixture of pink and black
fiamme, 5 to 25 mm. Lithic clasts and crystals as below.

Non- to partially welded subzone (Tpcpvl)

3.0 Non- to partially welded pyroclastic-flow deposit. Yellowish-brown matrix contains black to
yellowish-brown, vitric shards. Pumice clasts (20-30 percent) are pink and altered, and light
gray to brown and vitric, 5 to 30 mm, locally to 50 mm, non- to slightly deformed. Lithic clasts
(35 percent) include gray to red devitrified volcanic rock and very dark-gray glass, 1 to 10 mm.
Crystals (1-2 percent) include feldspar and very rare biotite.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

0.7 Unit B - Poorly exposed, pumiceous fallout deposit, top is red paleosol. Upper contact is very poorly
exposed.
Yucca Mountain Tuff (Tpy)

1.0 Nonwelded pyroclastic-flow deposit, brownish yellow. Unit is massive and structureless. Abundant,

yellow-brown to black, vitric, bubble-wall shards in matrix. Pumice clasts (less than 5 percent) are
grayish pink. Lithic clasts (2-3 percent) include dark reddish-gray devitrified volcanic rock and
dark-gray glass, less than 1 to 4 mm. Crystals (less than 1 percent) include feldspar. Unit is poorly
exposed. Top 10 to 20 cm of unit appears to be disturbed and reworked, and upper contact is very
poorly exposed.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

0.35 Unit G - Poorly sorted, pinkish-gray to brown, slightly reworked (?) fallout deposit. Pumice clasts
(5060 percent) are light gray with brown rims, vitric, 1 to 5 mm, rarely to 20 mm. Lithic clasts
(3040 percent) are dominantly clear to gray glass with subordinate devitrified volcanic rock, 1 to
3 mm with some clasts to 8 mm. Crystals (2-5 percent?) include feldspar (hard to distinguish from
small glass lithic clasts). Upper contact is planar.

0.25 Unit F - Poorly sorted fallout deposit. Pumice clasts (60—70 percent) are light gray to pale yellow,
vitric, 1 to 5 mm, rarely to 12 mm. Lithic clasts (30-35 percent) include dominant gray glass and
subordinate devitrified volcanic rock, 1 to 3 mm. Crystals (25 percent?) include feldspar (hard to
distinguish from small glass lithic clasts). Faint bedding with some thin, fine ash beds. Upper con-
tact is sharp to indistinct. Thickness varies laterally.
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Unit D - Bedded, moderately sorted, coarse fallout deposit. Pumice clasts (70-80 percent) are light
gray, vitric, 3 to 15 mm, rarely to 30 mm. Lithic clasts (25-30 percent) include dominant gray,
brown, and red devitrified volcanic rock with rusty alteration, and subordinate gray perlitic glass, 2 to
10 mm, rarely to 20 mm. Crystals (1-2 percent) include feldspar and very rare biotite. Unit contains
lowest plug holes from hydrologic properties traverse SB—16.

Unit C - Light-brown, moderately sorted, slightly reworked (?) fallout deposit. Pumice clasts
(70-80 percent) are white, vitric, 1 to 3 mm, rarely to 10 mm. Lithic clasts (1020 percent) are
dominantly gray glass with subordinate brown and reddish-gray devitrified volcanic rock, rare very
dark-gray glass. Crystals (5-7 percent) include feldspar and rare biotite. Upper contact is sharp and
planar.

Unit B - Reddish-brown, poorly sorted, reworked (?), coarse fallout deposit. Pumice clasts
(3040 percent grading upward to 15-20 percent) are light gray to pinkish gray with orange rims,
vitric, 1 to 10 mm. Lithic clasts (10-20 percent) are less than 2 mm and include dominant gray to
brown devitrified volcanic rock and rare gray glass. Crystals (25 percent) include feldspar and
biotite. Upper contact is gradational over 5 cm.

Unit A - Clast-supported, light-gray, pumiceous fallout deposit. Pumice clasts (80—90 percent) are
white to light gray, vitric, 3 to 15 mm. Lithic clasts (5-7 percent) include brown to gray devitrified
volcanic rock and rare gray glass, 2 to 10 mm. Crystals (3—5 percent) include feldspar and oxidized
biotite. The upper contact is gradational over 10 to 15 cm.

Pah Canyon Tuff (Tpp)

Pyroclastic-flow deposit, pumice-clast supported at base of unit to matrix supported at top of unit.
Pink, vitric matrix. Pumice clasts are light gray and vitric, with 40- to 120-mm blocks at base of unit.
Lithic clasts (2—3 percent) types as below, | to 6 mm. Crystals as below. Upper contact is sharp.

Pyroclastic-flow deposit. Grayish-pink, vitric to slightly altered matrix. Pumice clasts

(2030 percent) are light gray and vitric, 3 to 15 mm grading upward to 5 to 60 cm. Lithic clasts
(1-2 percent) include brown, pinkish-gray, and grayish-red devitrified volcanic rock, 1 to 5 mm.
Crystals (4-6 percent) include feldspar, biotite, and rare pyroxene. Upper contact is marked by an
abrupt change in size of pumice clasts.

Covered interval.

Coarse, pumiceous, pyroclastic-flow deposit. Light pinkish-gray, vitric matrix. Pumice clasts

(50 percent grading upward to 60—70 percent) are light gray, vitric, 10 to 40 mm with blocks to

120 mm. Lithic clasts (less than 1 percent) include gray and reddish-gray devitrified volcanic rock,
less than 5 mm. Crystals (57 percent) include feldspar and biotite.

Lenticular deposit of coarse, light-gray, vitric pumice blocks, 30 to 150 mm, locally larger. Deposit
is nonwelded, mostly clast supported. Pumice clasts have 3 to 5 percent crystals of feldspar and
biotite. Unit has less than | percent lithic clasts. Upper contact is marked by an abrupt size change.

Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

Unit D - Reddish-brown, matrix-supported deposit. Pumice clasts (1520 percent) are light gray, vit-
ric, 3 to 20 mm. Lithic clasts (3-S5 percent) include pinkish-gray devitrified volcanic rock and very
dark-gray porphyritic glass, | to 15 mm. Crystals (10—12 percent) include feldspar, oxidized biotite,
and pyroxene. Upper contact is sharp and undulatory.

Covered interval.
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04 Unit C - Poorly sorted, partially altered, pumiceous fallout deposit. Vitric pumice clasts
(20-25 percent) are light gray, 5 to 15 mm, rarely to 25 mm. Altered pumice clasts (50 percent)
are orange-brown, 10 to 25 mm. Lithic clasts (3—5 percent) include reddish-gray devitrified
volcanic rock and very dark-gray porphyritic glass, 3 to 15 mm. Crystals (2—3 percent) include
feldspar and oxidized biotite.

2.9 Covered interval.

0.2 Unit B - Nonwelded, altered, poorly sorted fallout deposit. Vitric pumice clasts (15-25 percent)
are light gray, 5 to 15 mm. Altered pumice clasts (6070 percent) are yellowish brown, 10 to
20 mm. Lithic clasts (2-3 percent) include dark grayish-red devitrified volcanic rock, less than
3 mm. Crystals (10 percent) include feldspar, oxidized biotite, and rare pyroxene.

2.8 Covered interval.
Topopah Spring Tuff (Tpt)
stal-rich vitric z Tptry

Moderately welded subzone (Tptrv2)

1.8 Moderately welded, clast-supported fallout deposit. Silicified zone from approximately 30 cm above
base of unit to 20 cm below top of unit. Pumice clasts (70-80 percent) are flattened, vitric to devitri-
fied with some vapor-phase mineralization, typically 10 to 15 mm. Lithic clasts (3—5 percent)
include pale-red and medium gray devitrified volcanic rock to 10 mm. Crystals (10-15 percent)
include feldspar, biotite, and rare pyroxene. Vapor-phase alteration is more pronounced, and biotite
is oxidized, above and below the silicified horizon.

0.5 Covered interval.

0.4 Light-gray pyroclastic-flow deposit, devitrified and altered. Pumice clasts (2025 percent) are
dark reddish gray, devitrified with coarse vapor-phase mineralization, to 35 mm. Lithic clasts
(3-5 percent) include reddish-gray devitrified volcanic rock, 1 to 10 mm. Crystals (3-—5 percent)
include feldspar, biotite, magnetite (?).

0.3 Covered interval.
Densely welded subzone (Tptrvl)

Reddish-brown vitrophyre with black fiamme. Crystals (10-12 percent) include feldspar, oxidized
biotite, and pyroxene.

Base of section

Measured stratigraphic section on the eastern side of Solitario Canyon (section PTni8)

Location description: East side of Solitario Canyon, the section was measured in a gully with good exposures.
Section PTn#8 is in the same location as hydrologic properties traverse SBC—1 (Rautman and others, 1995).
To document rapid lateral thickness variations of the units, additional thickness measurements were made in a
gully approximately 30 m to the north of PTn#8 and are listed here as section PTn#8A. PTn#8A is in the same
location as hydrologic properties traverse SB—2 (Rautman and others, 1995).

Approximate location of section PTn#8: N760300 E557900 (Nevada state coordinate system), elevation
4,500 ft. Approximate location of section PTn#8A: N760400 E557900 (Nevada state coordinate system),
elevation 4,500 ft.

Strike and dip of bedding: 8°,5° E in Tpbt3 unit D for PTn#8 and 35°, 6° E for PTn#8A at base of Tpy.

Line of section: For PTn#8, the line of section is 100°; dip in line of section is approximately 5°. The section is
offset approximately 15 m to the south along Tpp-Tpbt2 contact. For PTn#8A, the line of section is 85°; dip in
the line of section is approximately 3°.
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Stratigraphic

Thickness
(meters)
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Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor vitric zone (Tpcpv)
Censely welded subzone (Tpcpv3)

Moderately welded subzone (Tpcpv2)

Moderately welded pyroclastic-flow deposit. Unit is mostly covered. Orange-pink to tan matrix
contains glass shards. Shards are amber to black and darken upwards. Pumice clasts, lithic clasts,
and phenocrysts are similar to those described for subzone pvl. Black fiamme and strongly
deformed shards in the uppermost 0.5 m of the unit indicate that the unit may be densely welded near
the upper contact.

Non- to partially welded subzone (Tpcpvl)

Tan, non- to partially welded pyroclastic-flow deposit with possible flow break approximately 1 m
below the top of the unit. Pumice clasts (20 to 25 percent) are altered, rarely vitric, mostly gray to
grayish pink, and 5 to 20 mm. Pumice clasts are slightly smaller (3 to 15 mm) for 0.5 m above the
flow break. Amber to black, bubble-wall glass shards are contained within a tan, ashy matrix. Lithic
clasts (2 to 3 percent) are predominantly pale-red, gray, and brown devitrified rock, and rare black
glass. Crystals of feldspar comprise 2 to 3 percent.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)
Covered interval.

Unit B - Pumiceous, well-sorted fallout deposit. Deposit is massive with faint laminations in bottom
5to 10 cm. Pumice clasts (70 to 80 percent) are white to gray, vitric, and 2 to 5 mm; some are pink
and altered (argillic?). Pale-red to gray lithic clasts (20 to 25 percent) are mostly devitrified and 1 to
3 mm. Crystals (2 to 5 percent) include feldspar.

Yucca Mountain Tuff (Tpy)

Pyroclastic-flow deposit grades upward from light gray to light yellowish brown with abundant,
colorless, bubble-wall glass shards. The lower contact is sharp with slight undulations at the top of
unit bt3G; the upper contact is sharp. Crystals of feldspar compose less than | percent. Brown to
gray lithic clasts (less than | percent) are devitrified and smaller than 10 mm. Pumice clasts (10 to
15 percent) are vitric, light gray, smaller than 15 mm, and difficult to distinguish with a hand lens.

The basal 2 to 4 cm of the unit is a ground layer that contains angular, 5 to 15 mm, reddish-gray
devitrified lithic clasts (15 to 20 percent). Pumice clasts (15 to 20 percent) are light gray and smaller
than 20 mm. The interval pinches and swells slightly across the exposure.

The upper 30 cm of Tpy is brownish with 7 to 12 percent pumice clasts, up to 40 mm. Vitric, bubble-
wall shards are present in the matrix. This interval contains 5 to 20 percent white pumice clasts (1 to
2 mm), derived from overlying units, that are dispersed through the matrix or concentrated in angular
chunks and pods. Lithic clasts in this interval include angular, dark-gray or brownish to colorless
glass (the latter are poorly vesicular), and pink to grayish red and devitrified. Round pods (5- to 7-cm
diameter) of brownish Tpy that contain Tpbt4 pumice occur down to about 30 cm above the Tpy base
and may represent burrows.
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Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

Unit G - Tan, poorly sorted fallout deposit (reworked?) with tan matrix. Slightly rounded pumice
clasts (70 to 80 percent) are vitric, tan to gray, and 3 to 15 mm, rarely to 50 mm. Lithic clasts (10 to
20 percent) are dominantly gray glass with subordinate gray, brown, and pale-red devitrified volcanic
rocks (1 to 10 mm). Crystals of feldspar compose 2 to 3 (?) percent. The upper contact is sharp.

Unit F - Poorly sorted, light-tan to very light-gray fallout deposit with hints of thin bedding. Light-
gray pumice clasts (80 to 90 percent) are vitric to slightly altered, and 2 to 20 mm. Lithic clasts (10
to 15 percent) are dominantly gray glass with rare pale-red or gray devitrified clasts (2 to 10 mm).
Crystals of feldspar compose 2 to 3 (?) percent. Some horizons that contain 2- to 5-mm pumice
clasts are moderately sorted. The upper contact is undulatory and sharp to gradational along strike.

Unit D - Moderately sorted, coarse, white to gray fallout deposit. Pumice clasts (80 to 90 percent)
are white to very light gray, 10 to 30 mm, and vitric. Gray to red devitrified lithic clasts (10 to

15 percent) contain a distinctive rusty alteration in some horizons; lithic clasts of gray glass (3 to
10 mm) are rare. Crystals of feldspar compose 2 to 3 (?) percent. The unit is thinly bedded with a
sharp upper contact.

Unit C - Poorly to moderately sorted, tan fallout deposit (reworked?). Pumice clasts (80 to

90 percent) are light gray, vitric, and typically finer grained than underlying and overlying beds,

1 to 5 mm, but occur to 15 mm. Lithic clasts (5 to 10 percent) are mostly gray, brown, and red
devitrified volcanic rocks, rarely gray glass, and typically 3 to 10 mm, but rarely to 30 mm. Crystals
of feldspar and oxidized biotite compose 2 to 3 (?) percent. A discontinuous, coarse, and pumiceous
interval occurs about 5 cm below the top of the unit. The upper contact is sharp; the lower contact is
gradational.

Unit B - Poorly sorted, orange-brown fallout deposit (reworked?). The unit is normally graded with
70 to 80 percent pumice clasts at its base, decreasing to 30 to 40 percent at its top. Pumice clasts are
vitric, 2 to 20 mm, and light gray with orange rims. Lithic clasts [5 to 10 (?) percent] are pale-red or
gray devitrified volcanic rocks (smaller than 10 mm), or rare gray glass. Crystals of feldspar com-
pose 5 (?) percent. The amount of orange-brown matrix increases upward. The upper contact is gra-
dational.

Unit A - Pumiceous, light-gray to grayish-pink fallout deposit. Matrix (10 to 15 percent) is orange-
pink. Gray to pinkish-gray pumice clasts (70 to 80 percent) are vitric to slightly altered, and 15 to
25 mm. Lithic clasts (2 to 5 percent) are typically 5 mm and include pale-red devitrified volcanic
rocks and gray glass. Crystals of feldspar and (rare) oxidized biotite compose 2 to 3 percent. The
upper contact is gradational.

Pah Canyon Tuff (Tpp)

Pyroclastic-flow deposit. The lowest 20 cm contains coarse, clast-supported pumice blocks (up to
150 mm) that overlie a locally preserved, laminated ash approximately 3 cm thick. Pumice clasts are
vitric, frothy, and light gray with 3 to 5 percent crystals of feldspar and biotite. The unit grades
upward into a pumiceous, brownish, matrix-supported deposit. Glass shards are not recognized in
the matrix. Pumice clasts (5 to SO mm) are light gray, vitric, and frothy; clasts near the top of the for-
mation have a brownish outer rind. Crystals of feldspar and oxidized biotite compose 5 (?) percent.
Gray lithic clasts (less than 5 percent) are devitrified and smaller than 20 mm. The upper contact is
irregular.
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Pre-Pah Canyon Tuff bedded tuff (Tpbt2)
Unit D - Line of section is offset 15 m to south. Thickness of unit D increases to 1.15 m along offset.

Brown, poorly sorted, reworked (?) deposit contains microvesicular, light-gray pumice clasts (20 to
30 percent) which are vitric, nondeformed, and smaller than 20 mm. Pink pumice clasts (10 to

15 percent) are smaller than 15 mm. Crystals of feldspar and biotite compose 7 to 10 percent. Lithic
clasts (10 to 15 percent) include altered, reddish clasts possibly derived from the substrate, gray and
red devitrified clasts, and black porphyritic glass (smaller than 15 mm). The upper and lower con-
tacts are sharp.

Unit C - Light-gray, vitric, massive, nonwelded pumice-fall deposit. The unit is poorly sorted but
clast supported. Nondeformed pumice clasts are light gray to white, smaller than 20 mm, and vitric.
Lithic clasts (5 percent) include reddish-gray to grayish-brown devitrified volcanic rocks, and black
porphyritic glass (all are smaller than 20 mm). Lithic-clast content increases to 10 to 15 percent with
abundant glass in the top 1 m. Crystals of feldspar with subordinate biotite and rare pyroxene com-
pose 5 to 7 percent. Red, argillic alteration is well developed in upper 1 m of unit. The upper contact
is sharp; the lower contact grades over approximately 30 cm based on color change.

Unit B - Altered, brownish, nonwelded pumice-fall deposit. The unit is poorly sorted. Ash layer 1,
which occurs 25 cm above the base of the unit, is continuous over the length of the exposure. Ash
layer 1 is a pink ash overlain by a thin layer of devitrified and glassy lithic clasts. The abundance of
glassy lithic clasts within unit B increases sharply above the ash layer. Gray pumice clasts have dis-
tinct margins, whereas predominant brownish-yellow pumice clasts have indistinct margins. Lithic
clasts (10 to 20 percent) include red and gray devitrified volcanic rocks, brown and black porphyritic
glass, and rare red tuff. Lithic clasts typically are 3 to 20 mm, but occur to 40 mm. Crystals of feld-
spar with rare, oxidized biotite, and pyroxene compose 5 to 7 percent.

Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Non- to partially welded subzone (Tptrv3) [Tpbt2A]

Crudely layered, non- to partially welded, pumice-fall deposit. The unit is poorly sorted. Gray and
brown, vitric pumice clasts (mostly smaller than 25 mm, but to 120 mm) are non- to partially
deformed. The percentage of brown clasts increases upward. Lithic clasts (10 to 15 percent) are
mostly red and gray devitrified volcanic rocks with rare, black porphyritic glass; clasts of red, altered
tuff occur near the top of the unit. Crystals (5 to 10 percent) include predominant feldspar with rare
oxidized biotite and rare pyroxene. Gray pumice clasts are altered to pink near top of unit. The
upper contact grades over approximately 50 cm.

Moderately welded subzone (Tptrv2) [Tpbt2A]

Moderately welded pumice-fall deposit. The unit is poorly sorted with vitric, gray to brown,
deformed pumice clasts. Pumice clasts typically are smaller than 20 mm (long axis), but occur to

5 x 40 mm. Lithic clasts (5 to 10 percent) are red to gray devitrified volcanic rocks (3 to 30 mm).
Crystals (less than 5 percent) include feldspar and subordinate oxidized biotite. Pumice clasts in the
top 50 cm of the unit are corroded and replaced by vapor-phase minerals; the matrix appears silici-
fied. The upper contact (defined by welding) grades over approximately 50 cm; lower contact sharp.

Densely welded subzone (Tptrvl)

Densely welded pyroclastic-flow deposit. The unit is a reddish-brown glass with black fiamme.
Welded pumice blocks are brown to black, and highly elongate with long axes to 200 mm. Crystals
of feldspar, rare biotite, and rare pyroxene compose 12 to 15 percent. Upper contact is sharp.

Base of section

APPENDIXES 115



Section PTN#8A - Unit thicknesses approximately 30 meters north of Section PTn#8

Stratigraphic
Thickness
(meters)

Top of section

Tiva Canyon Tuff (Tpc)
-DOQY Vilri
3.7 Moderately welded subzone (Tpcpv2)
24 Non- to partially welded subzone (Tpcpvl)
Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)
0.9 Unit B
1.5 Yucca Mountain Tuff (Tpy)

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

0.35 Unit G

0.3 Unit F

0.35 UnitD

0.3 Unit C

0.6 Unit B - Unit is partially covered.
0.2 Covered interval.

0.7 Pah Canyon Tuff (Tpp)

Pre-Pah Canyon Tuff bedded tuff (Tpbt2) - Ash layers 1 and 2 were not found.
0.2 Unit D
4.8 Unit C
1.5 Unit B

Unit A - See below

Topopah Spring Tuff (Tpt)
Crystal-rich vitric zone (Tptrv)
0.2 Non- to partially welded subzone (Tptrv3) [Tpbt2A]
0.35 Covered Interval
0.35 Moderately welded subzone (Tptrv2) [Tpbt2A]
0.7 Covered Interval

Densely welded subzone (Tptrvl)

Base of section
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Measured stratigraphic section on the eastern side of Solitario Canyon (section PTn#9)

Location description: East side of Solitario Canyon, section was measured in gully with good exposures. The
section is in the same location as hydrologic properties traverse SB—6 (Rautman and others, 1995).

Approximate location of top of section: N760700 E557600 (Nevada state coordinate system), elevation
4,500 ft.

Strike and dip of bedding: 29°, 6° (E) on laminations in the base of Tpbt4 unit B.
Line of section: 112°, dip in line of section is approximately 5.5°.

Note: The unit descriptions listed below are abbreviated. Full unit descriptions can be found in measured
sections PTn#1-PTn#6.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor vitric zone (Tpcpv)
Densely welded subzone (Tpcpv3)

Approximately 80-cm-thick, densely welded pyroclastic-flow deposit with preserved vitroclastic
texture.

Moderately welded subzone (Tpcpv2)

3.0 Tan to orange, moderately welded pyroclastic-flow deposit. Unit becomes densely welded at upper
contact. Upper contact is gradational.

Non- to partially welded subzone (Tpcpvl)

3.1 Tan, non- to partially welded pyroclastic-flow deposit. Scattered, very large (up to 7 x 16 cm)
pumice clasts near base of unit. Upper contact is gradational.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

1.7 Unit B - Pumiceous fallout deposit, light gray to pinkish gray at top. Pumice clasts are | to 3 mm.
Bottom 5 to 10 cm of unit contains horizontal laminations that may represent a pyroclastic-surge
deposit. A 50-cm-thick interval in the middle of unit contains faint horizontal to cross (?) lamina-
tions. Upper contact is sharp.

Yucca Mountain Tuff (Tpy)

0.8 Basal ground layer overlain by approximately 30 cm of light-tan, non-welded pyroclastic-flow
deposit. The upper part of the unit is tan-brown, appears disturbed, and contains burrow (?) struc-
tures. The upper part of the unit also contains scattered large (few centimeters) lithic clasts, some of
poorly vesiculated glass. Upper contact is sharp.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)
0.6 Unit G - Poorly sorted, tan, pumiceous, reworked (?) fallout deposit. Upper contact is sharp.

0.25 Unit F - Fine to coarse, poorly to moderately sorted, pumiceous fallout deposit. Unit contains
distinctive lithic clasts of gray glass. Upper contact is sharp and undulatory.

04 Unit D - Coarse, pumiceous, moderately to well-sorted fallout deposit with distinctive lithic clasts of
devitrified volcanic rock that locally show rusty alteration. Upper contact is sharp.
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0.45 Unit C - Tan, moderately to poorly sorted, reworked (?) fallout deposit. Pumice clasts are 1 to 5 mm.
Upper contact is sharp.

0.95 Unit B - Normally graded, poorly sorted, orange-brown, reworked (?) fallout deposit. Pumice
clasts decrease in abundance upward and are 1 to 15 mm. Unit is cut by several small faults with
approximately 10 cm of displacement. Upper contact is gradational over approximately 5 cm.

0.75 Unit A - Moderately to well-sorted, pumiceous fallout deposit, white to orange-brown at top. Upper
contact is poorly exposed.
Pah Canyon Tuff (Tpp)

1.1 Pyroclastic-flow deposit. Unit is matrix supported with scattered large pumice clasts. Light-gray

pumice clasts, many with reddish-brown rinds, compose 25 to 35 percent of the unit and have diam-
eters to 13 cm. Matrix is sandy; glass shards are not observed. Lithic clasts (2 to 3 percent) include
red and gray devitrified volcanic rocks smaller than 15 mm. Crystals (7 to 10 percent) include
feldspar and biotite. Lithic-clast and crystal content increases in the basal 10 cm of unit (to 10 to

15 percent each). The upper contact is sharp and irregular.

Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

5.1 Unit C - Light-gray, massive, clast-supported fallout deposit with vitric pumice clasts. Lithic clasts
include abundant black, gray, and brown glassy clasts and red, pink, and gray devitrified volcanic
rock. The unit is poorly sorted. Ash layer 2, 2 cm thick with pink ash and glassy lithic clasts, is
poorly exposed and located approximately 1.1 m above base of unit. Poorly developed red alteration
is present in the upper meter of unit. Upper contact is sharp.

1.9 Unit B - Nonwelded, clast-supported fallout deposit. Silicified or vapor-phase (?) corroded zone,
15 cm thick, located approximately 0.85 m above base of unit. Pumice clasts are brown, some light
gray, and altered (?). Corroded pumice clasts have microscopic vapor-phase crystals. Lithic clasts
are predominantly reddish gray and devitrified; hypabyssal (?) clast found approximately 10 cm
above basal contact. Crystals include feldspar, bronze (altered) biotite, and rare pyroxene. This unit
is poorly sorted. Upper contact is gradational over approximately 30 cm.

Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Non- to partially welded subzone (Tptrv3)

1.8 Unit A - Nonwelded fallout deposit. Porous, non- to slightly deformed, vitric pumice clasts, domi-
nantly gray with lesser brown. The unit is moderately to poorly sorted. Upper contact is gradational
over approximately 20 cm.

Moderately welded subzone (Tptrv2)

04 Covered interval.
0.1 Moderately welded, gray fallout deposit with deformed, vitric pumice clasts, minor porosity.
0.6 Covered interval.

Densely welded subzone (Tptrvl)
Brownish-red, crystal-rich vitrophyre.

Base of section
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Measured stratigraphic section on the eastern side of Abandoned Wash (section PTn#10)

Location description: East side of Abandoned Wash across from the first prominent east-trending wash, south of
the neutron borehole complex, the section was measured on an outcrop with good exposures.

Approximate location of section: N754150 E560500 (Nevada state coordinate system), elevation 4,340 ft at
top of section.

Strike and dip of bedding: 344°, 7° (E) on parting in Tpbt3 unit D.

Line of section: Lower part of section: 95°, dip in line of section is approximately 5.5°. Upper part of section:
85°, dip in line of section is approximately 6°.

Note: The section was measured from the top of Tptrvl to the Tpbt2-Tpbt3 contact, then offset approximately
20 m southward along this contact. The Tpbt2C-bt2D contact is covered at the northern location, but was
excavated at the southern location. The thickness of Tpbt2 unit D was measured down from the Tpbt2-Tpbt3
contact at the southern location and its thickness computed into the section. The section was also offset a few
meters northward along the Tpbt3 unit B-unit C contact; the line of section did not change at this offset.

The unit descriptions listed below are abbreviated. Full unit descriptions can be found in measured
sections PTn#1-PTn#6.

Stratigraphic
Thickness
(meters)

Top of section
Tiva Canyon Tuff (Tpc)

Crystal-poor lower nonlithophysal zone (Tpcpin)
Columnar subzone (Tpcplnc)
Crystal-poor vitric zone (Tpcpv)
Moderately welded subzone (Tpcpv2)
1.8 Moderately welded pyroclastic-flow deposit. Brownish-orange, vitric matrix contains abundant

deformed amber glass shards. The unit is poorly exposed but appears moderately welded at the
upper contact where the rock becomes devitrified. Upper contact is poorly exposed.

23 Covered interval.
Non- to partially welded subzone (Tpcpvi)

2.95 Non- to partially welded pyroclastic-flow deposit. Brownish-orange-yellow, vitric matrix contains
abundant, nondeformed, amber glass shards. Pumice clasts (10 to 15 percent) are vitric and smaller
than 15 mm. Lithic clasts (3 to 5 percent) include gray to red devitrified volcanic rock (smaller than
5 mm), gray glass (rare) and brown, moderately welded, vitric tuff (to 25 mm). Basal 10 cm is a
well-developed, coarse ground layer. Upper contact is covered.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

0.5 Unit B - Pumice-fall deposit. Well-sorted, white to light-gray pumice with a pink (paleosol) at top.
Massive with faint laminations in the lowest 5 cm of unit. Upper contact is sharp.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

04 Unit G - Reworked (?) fall deposit. Poorly sorted, brown, clast-supported deposit. Upper 15 cm is
very disturbed with lenticular structures and burrows (?) filled with pumice from the overlying unit.
Upper contact is sharp to disturbed and gradational.
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Unit F - Pumice- and lithic-fall deposit. Tan to gray, poorly to moderately sorted, thinly bedded to
laminated deposit. Unit is composed of vitric pumice and distinctive lithic clasts of gray glass.
Upper contact grades over 10 to 15 cm.

Unit D - Pumice- and lithic-fall deposit. Moderately sorted, thinly bedded deposit. Light-gray, vitric
pumice clasts (70 to 80 percent) are typically 3 to 10 mm. Distinctive lithic clasts of gray to red
devitrified volcanic rock locally have rusty alteration. Upper contact is sharp.

Unit C - Possibly reworked fall deposit. Moderately sorted deposit that grades upward from brown-
ish gray to brown and that contains pumice clasts of 1 to 3 mm. Middle of unit has a discontinuous,
5-cm-thick pumice- and lithic-rich layer with pumice clasts to 20 mm. Top of unit appears weath-
ered or reworked; upper contact is sharp.

SECTION IS OFFSET APPROXIMATELY 5 METERS NORTHWARD

Unit B - Reworked (?) fall deposit. Normally graded, poorly sorted, orange-brown deposit is poorly
exposed except in the upper 30 cm. Light-gray, vitric to altered pumice clasts decrease in abundance
upward and are 3 to 15 mm. Top of unit has round burrow (?) structures filled with material from
the overlying unit. Upper contact is gradational over approximately 10 cm and appears locally dis-
turbed.

Unit A - Nonwelded pumice-fall deposit. White to light-gray, vitric to slightly altered pumice clasts
(90 percent), typically 5 to 15 mm. Crystals (5 to 10 percent) of feldspar and bronze biotite. Upper
contact grades over approximately 20 cm.

SECTION IS OFFSET APPROXIMATELY 20 METERS SOUTHWARD
Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

Unit D - Reworked (?) deposit. Pinkish-brown, matrix-supported, poorly sorted deposit with a fine
sandy matrix. Unit contains light-gray to pinkish-gray pumice clasts with orange weathering rind
(15 to 25 percent; 1 to 10 mm), lithic clasts (3 to 5 percent) of gray and brown devitrified volcanic
rock, and crystals of feldspar, oxidized biotite, and possible pyroxene (7 to 10 percent). Unit is
poorly exposed; upper contact is sharp.

Unit C - Nonwelded pumice-fall deposit. Light gray to buff, massive to crudely layered in upper

3 m, clast-supported deposit. Nondeformed, vitric pumice clasts are light gray, typically 5 to 20 mm
(up to 50 mm). Lithic clasts (5 to 10 percent) of black porphyritic glass and red and gray devitrified
volcanic rock (3 to 10 mm); crystals (7 to 10 percent) of feldspar, biotite, and rare pyroxene. The
unit is poorly sorted. Weakly developed red alteration is present in the poorly exposed upper meter
of unit. Upper contact was excavated from hillside.

Unit B - Nonwelded pumice-fall deposit. Poorly sorted, moderate brown deposit with clasts of mod-
erate brown and light-gray, vitric to altered (?), nondeformed pumice (5 to 25 mm). Lithic clasts (5
to 10 percent) of red to gray devitrified volcanic rock typically smaller than 7 mm. Crystals of feld-
spar, biotite, and rare pyroxene (5 to 7 percent). Upper contact is gradational over approximately

30 cm. Ash layer 1 occurs at the upper contact. It is a 1-cm-thick layer of reddish ash overlain by a
millimeter-thick layer of devitrified lithic clasts. Layer eroded from along bedding parting; layer was
excavated from hillside.

Topopah Spring Tuff (Tp¢t)

Crystal-rich vitric zone (Tptrv)
Non- to partially welded subzone (Iptrv3)
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1.45 Unit A - Non- to partially welded pumice-fall deposit. Clast-supported, pinkish-gray/brown, non-
deformed, vitric pumice typically 5 to 15 mm (up to 40 mm). Crystals of feldspar and subordinate
biotite compose 2 to 4 percent; lithic clasts (5 to 10 percent) of gray and red devitrified volcanic rock.
Unit becomes less welded upward and has abundant intragranular porosity. Upper contact is grada-
tional over approximately 50 cm.

Moderately welded subzone (Tptrv2)

0.1 Moderately welded pumice-fall deposit. Clast supported with deformed, vitric, pinkish-gray/brown
pumice clasts typically 10 to 15 mm. Crystals of feldspar compose 2 to 3 percent; lithic clasts of
devitrified lava. Unit has minor porosity. Upper contact grades over approximately 20 cm.

0.45 Covered interval.
0.0 Densely welded subzone (Iptrvi)

Densely welded pyroclastic-flow deposit. Black to reddish-brown, crystal-rich vitrophyre with black
to brownish-red fiamme. Grades upward into pinkish-gray glass with large (to 200 mm), reddish-
brown, crystal-rich fiamme. Upper contact not exposed.

Base of section

Measured stratigraphic section on the eastern side of Solitario Canyon (section PTn#11)

Location description: Section was measured in gully on east side of Solitario Canyon with excellent exposures
and interesting bedding geometries near the top of the PTn unit. The section is in the same location as hydro-
logic properties traverse SB—12 (Rautman and others, 1995).

Approximate location of section: N761100 E557700 (Nevada state coordinate system), elevation 4,560 ft at
top of section.

Strike and dip of bedding: 4°, 8° (E) are average values taken from four measurements.
Line of section: 95°, dip in line of section is approximately 8°.

Note: Unit thicknesses from the base of the section to the top of Tpbt3 unit B were measured using a Jacob’s
staff. Units Tpbt3 unit C to unit G were measured with a meter tape at optimal locations on the outcrop. Tpy
and Tpbt4 unit B were measured using a Jacob’s staff at both the north and south end of the outcrop to docu-
ment lateral variability. Unit thicknesses in Tpcpv were measured using a Jacob’s staff.

Note: The unit descriptions listed below are abbreviated. Full unit descriptions can be found in measured
sections PTn#1-PTn#6.

Stratigraphic
Thickness
(meters)

Tiva Canyon Tuff (Tpc)
Top of section

Crystal-poor lower nonlithophysal zone
Columnar subzone (Tpcpinc)

Crystal-poor vitric zone (Tpcpv)
Moderately welded subzone (Tpcpv2)

4.5 Yellow to orange-tan, moderately welded pyroclastic-flow deposit. Welding increases upward and
unit is densely welded at the upper contact. Lithic and pumice clasts as below.
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Non- to partially welded subzone (Tpcpvi)

Yellow-brown, non- to partially welded pyroclastic-flow deposit. Matrix contains abundant amber
glass shards. Basal 15-20 cm is a ground layer with 50—60 percent pumice clasts, up to 60 mm.
Above the ground layer, pumice clasts (15-30 percent) are gray to grayish pink and altered or grayish
yellow and vitric, 2-15 mm. Lithic clasts (2—3 percent) are dark reddish gray or brown and devitri-
fied.

Pre-Tiva Canyon Tuff bedded tuff (Tpbt4)

Unit B - Light-gray pumiceous deposit. Pumice clasts (90-95 percent) are typically white to light
gray, 1-3 mm, and vitric. Basal 5-10 cm of the unit is laminated (surge deposit?). Laminae pinch
and swell around blocks of Tpy. Coarser pumice clasts (2-10 mm) are found behind blocks of

Tpy and may represent deposition in “eddies.” Above the laminated horizon is 50-60 cm of
massive fallout deposit. On the north side of the outcrop, where the unit is thinner, there are a few
faint horizontal laminae in the middle of the fallout deposit, and the top of the unit is marked by a
pink paleosol (?). On the south side of the outcrop, where the unit is thicker, the fallout deposit is
overlain by approximately 75 cm of cross-laminated tuff (eolian deposit?); cross laminae are oriented
40°, 35° (E). Cross laminae appear to pinch and swell. Overlying the cross laminae is 2040 cm of
massive tuff with a pink paleosol (?). See figure 6 in text.

Yucca Mountain Tuff (Tpy) and the post - Tpy interval

This interval consists of the primary pyroclastic-flow deposit of Tpy, which pinches out on the north
side of the outcrop, and a brown tuff above Tpy that is continuous across the outcrop. Tpy appears
to be brecciated on the north side of the outcrop, with fill of the brown tuff around angular clasts of
Tpy. On the south side of the outcrop, blocks of Tpy (up to 20 x 70 cm), eroded from the pyroclastic-
flow deposit, are contained in the brown tuff, at the contact between the brown tuff and overlying
Tpbt4B, and within the base of Tpbt4 unit B. The brown tuff also truncates underlying units Tpbt3
unit D, F, and G. See figure 6 in text.

Tpy is a yellow-brown pyroclastic-flow deposit with abundant glass shards and minor amounts of
pumice and lithic clasts. The post-Tpy brown tuff contains 520 percent pumice clasts that are light
gray or tan, some with brown rims, 1-20 mm. Lithic clasts in the brown tuff (1025 percent) include
gray to red devitrified volcanics, red altered tuff with bronze biotite, perlitic glass, debris from bt3G,
tan-gray and pinkish-gray, poorly vesiculated glass, and colorless glass; 1050 mm.

Pre-Yucca Mountain Tuff bedded tuff (Tpbt3)

Unit G - Reworked (?), brown, poorly sorted fallout deposit. Pumice clasts (7080 percent) are gray
or pinkish gray, many with tan rims, 2-20 mm. Upper contact is locally erosional.

Unit F - Gray to tan, poorly sorted fallout deposit with faint bedding. Lithic clasts (2030 percent)
include dominant distinctive gray glass. Pumice clasts (7080 percent) are vitric, light gray, locally
with tan rims. The upper contact grades over approximately 10 cm and is locally erosional.

Unit D - Light-gray, moderately to poorly sorted fallout deposit. Unit is thinly bedded. Lithic
clasts (1520 percent) are dominantly dark-red, gray, and brown devitrified volcanic clasts, less
than 10 mm; locally, clasts have distinctive rust-colored alteration. Upper contact is sharp and
locally erosional.

Unit C - Reworked (?), tan, pumiceous, moderately sorted fallout deposit. Pumice clasts
(80-90 percent) are light gray and vitric, 1-3 mm, up to 15 mm. Upper contact is sharp.

Unit B - Reworked (?), orange-brown, poorly sorted fallout deposit. Unit is poorly exposed.
Pumice clasts (25-30 percent) are light gray with orange-brown rims and are vitric. Lithic clasts
(35 percent) are typically devitrified, dark red or gray, and less than 5 mm. Upper contact is grada-
tional over 10—15 cm.

Covered interval.
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Pah Canyon Tuff (Tpp)

Light-gray pyroclastic-flow deposit, massive with crude reverse grading (?). Matrix is light gray,
granular, and vitric (?). Pumice clasts at the base are 530 mm and light gray with rare crystals.
Pumice clasts at the top of the unit are 5200 mm, many greater than 50 mm, with crystal “clots” of
feldspar and biotite. Crystals (7—10 percent) include feldspar and rare oxidized biotite. Lithic clasts
(2-3 percent) are red, devitrified, and less than 5 mm. Upper contact is not exposed.

Pre-Pah Canyon Tuff bedded tuff (Tpbt2)

Unit D - Poorly sorted, matrix-supported tuff with an orange-brown, granular, vitric (?) matrix. Pum-
ice clasts (2030 percent) are light gray, 3-30 mm, and vitric. Lithic clasts (2—4 percent) are domi-
nantly gray and devitrified, with rare black glass, 3-7 mm. Crystals (5—7 percent) include feldspar,
lesser biotite, and rare pyroxene.

Unit C - Poorly sorted, altered, clast-supported fallout deposit. Pumice clasts are brownish yellow,
5-50 mm, and subangular. Lithic clasts (5-10 percent) include abundant black porphyritic glass,
5-60 mm, and smaller (520 mm) pink and white devitrified volcanics. Pinkish stains and alteration
occur along clast boundaries. Crystals (57 percent) include predominantly feldspar and lesser
oxidized biotite. The upper meter of the unit is coarse with crude bedding; though reddish, it does
not appear to contain clays. Upper contact is sharp and relatively flat .

Covered interval.
Unit C - See description above

Unit B (?) - Orange-brown fallout deposit. Abundant light-gray pumice clasts. Lithic clasts

(2—4 percent) are dominantly gray to red and devitrified, rare black glass, less than 15 mm. Crystals
(7-10 percent) include feldspar, lesser oxidized biotite, and rare pyroxene. Upper contact is indis-
tinct.

Covered interval.
Topopah Spring Tuff (Tpt)

Crystal-rich vitric zone (Tptrv)
Non- to partially welded subzone (Tptrv3) and bt2-Unit B

Unit B - Poorly exposed, moderate red to orange-brown, intensely altered fallout deposit. Alteration
locally obliterates pumice-clast textures. Crystals (5—10 percent) include unaltered feldspar and
pyroxene, and oxy-biotite. Local silicified horizons weather into ledges about 30 cm thick. Reddish-
brown, “cherty” float may indicate an ash layer.

Moderately welded subzone (Tptrv2) and bt2-Unit A
Covered interval.

Unit A - Clast-supported fallout deposit. Vitric pumice clasts are slightly deformed, less than

15 mm, and predominantly gray and brown. Lithic clasts (2—4 percent) are all less than 5 mm, red,
gray, or pink and devitrified, with rare black or brown glass. Crystals (1-2 percent) include feldspar.
Intragranular porosity is present.

Covered interval.
Densely welded subzone (Tptrvl)

Black to reddish-brown, densely welded vitrophyre. Black and brown fiamme (12—15 percent) are
up to 40 mm. Crystals include dominant feldspar and rare oxidized biotite and pyroxene. Top of unit
is covered.

Base of section
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Appendix 3—Depth to Lithostratigraphic Contacts in Boreholes at Yucca Mountain, Nevada
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Appendix 4-Hydrologic-Property Data for Borehole Samples at Yucca Mountain, Nevada
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